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Tested  Mentality  as  Related  to  Success 
in  Skilled  Trade  Training 


CHAPTER  I 


Introduction 
A.  General  Discussion  of  the  Problem 

The  relation  between  amount  of  mentality  and  ability  to 
receive  trade  training  is  in  need  of  study,  analysis  and  clari- 
fication. The  causes  that  have  brought  a  girl  or  boy  to  a 
trade  or  industrial  school  for  training  are  generally  of  the 
same  nature,  inability  to  cope  with  or  lack  of  interest  in  verbal 
material,  often  coupled  with  keener  interest  and  more  ability 
in  work  of  a  manual  or  a  mechanical  kind.  The  causes  that 
make  for  success  or  failure  in  learning  a  trade  have  yet  to 
be  investigated.  These  causes  may  be  physical,  social,  or  men- 
tal, the  latter  demanding  the  special  attention  of  psychologists. 

Certain  suggestions  present  themselves  as  to  differences  in 
mental  make-up  between  the  successful  and  unsuccessful 
trade  worker.  Intelligence  plays  an  important  role,  in  the 
understanding  of  verbal  or  of  written  instructions,  in  the  ap- 
plication along  right  channels  of  knowledge  gained,  in  the  in- 
sight into  problems,  in  the  ability  to  turn  from  one  task  to 
another,  carrying  over  from  one  to  the  other  common  bonds 
and  disregarding  the  useless  ones.  Mechanical  ability  or  skill 
in  the  manipulation  of  mechanical  devices,  in  the  handling 
and  putting  together  of  materials,  manual  dexterity  and  speed, 
and  proper  co-ordination  of  movements  are  necessary  for  ade- 
quate adaptation  to  trade  work.  Finally,  the  large  class  of 
character  and  temperament  traits,  which  Dr.  Augusta  Bron- 
ner  has  called  the  "complex  aspects  of  mentality,"  can  make 
or  mar  a  trade  worker  as  they  can  any  other  individual. 

The  testing  of  these  various  forms  of  intelligence,  special 
abilities  and  traits  is  the  task  of  the  psychologist. 
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B.  Work  in  Allied  Fields 

The  mentality  of  trade  workers,  both  in  the  school  and  in 
the  factory,  has  been  and  is  being  tested.  Dr.  Ruth  S.  Clark 
gave  the  Otis  Intelligence  Scale  to  classes  in  the  high  schools 
of  New  York  City.^  The  pupils  in  the  academic  courses  had 
the  highest  intelligence  quotients  and  the  girls  in  the  dress- 
making courses  had  the  lowest  intelligence  quotients. 

In  the  Whittier  State  School  for  delinquent  boys,  in  Cali- 
fornia, Cowdery  made  a  study  of  the  boys  learning  trades  in 
order  to  study  the  minimum  level  of  intelligence  necessary  for 
successful  learning  of  the  various  trades.-  In  the  garment 
trades,  tailor  shop,  shoe  shop  and  laundry,  he  found  little 
relation  between  mental  age  and  success  in  the  trade  work. 
Cowdery  concludes  from  this  study  that  general  intelligence 
is  a  factor  that  influences  success  during  the  learning  stages 
in  different  degrees,  but  that  in  "no  group  is  the  degree  or  fact 
of  success  wholly  dependent  on  intelligence."  He  believes  it 
is  essential  that  we  study  other  factors  which  help  in  the  de- 
termining of  potential  trade  ability. 

On  the  contrary,  Porteus  found  an  unusually  high  correla- 
tion between  the  intelligence  of  moron  girls  and  their  ability 
to  do  simple  needlework.^  He  obtained  a  positive  correlation 
as  high  as  .83  between  the  Stanford-Binet  Test  plus  the  Por- 
teus Maze  Test  and  industrial  ratings. 

Goddard  discusses  the  training  of  the  normal  and  subnormal 
for  trade  work  in  his  book  on  their  psychology.*  The  differ- 
ence between  the  two  in  their  capacity  to  learn  a  trade  process 
is  due  to  the  difference  in  learning  time.  A  moron  girl  will 
take  a  week  to  learn  a  process  that  the  normal  girl  will  do  at 
once. 

Goddard  was  speaking  only  of  simple  trade  processes.  In 
complicated  work,  of  course,  the  subnormal  would  fail  utterly. 

Two  years  ago,  an  experiment  in  vocational  guidance  was 
tried  at  the  Manhattan  Trade  School  for  Girls  in  New  York.^ 
An  extension  department  was  created  in  order  to  test  large 
groups  of  eighth  grade  pupils  in  the  public  schools  and  to 
instruct  them  in  various  vocational  and  trade  opportunities. 
The  pupils  were  given  commercial  tests  and  trade  or  industrial 
tests.  The  trade  tests  were  in  hand  sewing,  in  machine  oper- 
ating and  in  pasting.  They  were  also  given  psychological  tests, 
the  Army  Alpha  and  three  Thorndike  Non-Verbal  tests.    The 
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Alpha  test  furnished  a  better  prediction  of  the  commercial 
test  scores,  whereas  the  three  non-verbal  tests  furnished  a 
better  prediction  of  the  industrial  test  scores.  The  mentality 
of  the  girl  capable  of  doing  the  industrial  work  consisted  less 
of  ability  to  work  with  abstract  verbal  material,  than  it  did 
with  more  concrete  non-verbal  material.^ 

In  1915,  Harriet  H.  Dodge  made  a  survey  for  the  Girls' 
Trade  Education  League  of  Boston  of  the  occupations  for  the 
girls  of  fourteen,  fifteen,  and  sixteen  years/  Only  a  very 
small  per  cent  of  girls  of  that  age  were  going  into  the  skilled 
trades  of  dressmaking  and  millinery.  For  success  in  these 
two  trades,  a  girl  needed  interest  in  her  work,  ability  to  use 
her  hands  skillfully  and  quickly,  and  a  good  general  educa- 
tion. More  girls  went  into  garment  machine  operating,  where 
not  as  much  intelligence  was  needed  as  in  dressmaking  and 
millinery.  These  girls  needed,  however,  proper  control  of 
hand  and  finger  movements  in  manipulating  power  machines. 

In  1922,  a  thorough  study  of  the  Underwear  Industry  in 
New  York  was  made  for  the  Vocational  Adjustment  Bureau 
by  Miss  MacAlpine,  in  order  to  find  opportunities  for  placing 
subnormal  girls  where  they  could  become  adjusted  to  the  trade 
work  and  could  become  self-supporting  members  of  the  com- 
munity.^ Miss  MacAlpine  concludes  that  the  girl  trained  for 
work  on  the  garment  power  machines  used  in  the  underwear 
industry  must  be  of  normal  mentality  because  she  has  not 
only  to  understand  one  machine  thoroughly,  but  must  be  able 
to  shift  from  one  machine  to  another  and  be  able  to  do  several 
complicated  processes.  A  subnormal  girl  can,  with  a  longer 
period  of  training,  be  taught  one  complicated  process.  Miss 
MacAlpine  recommends  not  sending  the  subnormal  girl  into 
this  industry  unless  a  greater  division  of  labor  could  be  pro- 
cured.   In  the  small  shops  this  is  not  possible. 

In  the  factory,  the  mental  requirements  of  a  successful 
trade  worker  have  been  specifically  as  well  as  generally 
studied.  Elizabeth  B.  Bigelow  had  special  classes  of  sub- 
normal girls  in  a  factory  manufacturing  rubber  goods. ^  Imbe- 
ciles of  mental  ages  from  five  to  seven  were  able  to  perform 
simple  monotonous  jobs  requiring  no  skill  nor  mentality. 
Moron  girls  of  mental  age  from  eight  to  eleven  could  do  in- 
dustrial work  requiring  a  moderate  degree  of  skill  and  men- 
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tality  at  a  speed  of  about  two-thirds  of  the  standard  daily 
production. 

Dr.  Burr  investigated  the  mentaHty  and  capacity  of  girls 
working  in  a  feather  factory."  She  gave  various  tests  for 
intelligence  and  for  manual  dexterity.  She  devised  teams  of 
tests  that  would  be  serviceable  for  vocational  selection  for  the 
different  departments  of  that  particular  factory.  Dr.  Burr 
was  able  three  years  later  to  confirm  her  findings  and  to  ob- 
tain very  satisfactory  results,  proving  that  the  girls  who  had 
scored  highest  on  the  mental  tests  had  received  promotion 
while  those  who  had  scored  lowest  had  either  not  been  pro- 
moted or  had  been  dismissed  as  unsatisfactory. 

Another  factor  besides  that  of  intelligence  making  for  suc- 
cess in  this  factory  was  that  of  being  able  to  sustain  monoto- 
nous work.  Dr.  Burr  devised  a  special  test  for  motor  control 
which  showed  up  persistence  and  steadiness  at  a  given  task. 
Many  of  the  girls  who  had  shown  erratic  tendencies  during 
this  test  were  dismissed  in  the  course  of  the  next  three  years 
as  being  unsuited  for  monotonous  work. 

Quite  different  results  were  found  by  Dr.  Arthur  S.  Otis. 
He  had  the  task  of  trying  out  mental  tests  on  mill  workers, 
men  and  women,  in  a  silk  manufacturing  company.^^  He  tested 
four  hundred  employees  on  a  series  of  performance  tests, 
corresponding  to  those  given  to  foreigners  and  illiterates  in 
the  army.  He  obtained  only  zero  correlations  between  scores 
on  the  mental  tests  and  productivity  of  the  workers  in  the 
factory.  He  concluded  that  intelligence  was  not  a  very  im- 
portant factor  in  machine  work  so  highly  specialized  and 
monotonous.  He  doubted  whether  the  qualities  essential  for 
a  good  mill  worker  could  be  measured.  Dr.  Otis  was  not  able, 
however,  to  test  workers  who  had  failed  to  learn  to  spin  or  to 
weave,  in  order  to  see  if  they  were  of  lower  intelligence.  A 
step  such  as  that. might  have  brought  more  light  on  the  ques- 
tion of  mentality  and  trade  work. 

The  Vocational  Adjustment  Bureau  has  recently  given  the 
Terman  Group  Test  to  girls  working  on  simple  power  ma- 
chines. All  foreigners  and  illiterates  were  excluded  from  the 
testing.  They  found  many  moron  and  borderline  girls  suc- 
cessfully doing  the  work.  In  view  of  this  fact,  the  Bureau 
tried  an  experiment  in  putting  feeble-minded  girls  through  a 
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six  weeks'  intensive  course  in  electric  power  machine  oper- 
ating.^2 

C.  The  Specific  Problem 

The  object  of  this  investigation  was  to  study  the  field  of 
skilled  trade  training  for  girls,  not  so  much  to  correlate  men- 
tality and  trade  ability,  nor  to  devise  specialized  trade  tests, 
but  to  find  out  the  mentality  differences  or  the  psychological 
factors  that  make  for  differences  between  the  successful 
workers,  those  capable  of  full  trade  training,  and  the  unsuc- 
cessful workers,  those  only  capable  of  receiving  partial  trade 
training  to  a  greater  or  less  degree. 

The  work  was  carried  on  at  the  Manhattan  Trade  School  for 
Girls,  127  East  22nd  Street,  New  York,  and  in  an  annex  of 
that  school,  the  Trade  Extension  Classes,  135  East  37th  Street, 
during  the  winter  of  1923-24,  covering  a  period  of  five  months. 

The  Manhattan  Trade  School  gives  courses  in  what  are 
known  as  the  skilled  trades  for  women — dressmaking,  millin- 
ery, power  machine  operation  on  garments,  on  straw  hats  and 
on  embroidery  work,  lampshade  making  and  novelty  work. 
The  school  is  now  admitting  only  public  school  graduates.  It 
is  run  on  the  Dalton  plan  of  assigning  units  of  work  or  con- 
tracts. Each  department  has  sixteen  units  of  work  which 
have  to  be  completed  before  a  diploma  is  given.  In  the  dress- 
making and  millinery  departments  sixteen  units  of  academic 
work  are  required  as  well  as  the  trade  work,  so  that  a  girl 
spends  three  hours  a  day  in  trade  work  and  three  hours  a  day 
in  academic  work  where  she  studies  general  English,  trade 
English,  textiles,  trade  arithmetic,  civics  and  trade  ethics. 
These  courses  require  at  least  two  years.  The  other  depart- 
ments offer  one-  or  two-year  courses,  but  in  all  courses  ap- 
proximately one-half  of  the  time  is  spent  in  academic  work. 

The  graduates  are  all  placed  by  the  Placement  Bureau  of  the 
school,  in  factories  or  shops  investigated  by  the  school.  The 
criticism  that  trade  schools  do  not  efficiently  reproduce  or 
teach  actual  trade  situations  seems  little  justified  in  view  of 
the  fact  that  the  graduates  of  the  school  are  in  great  demand. 
The  employers  give  the  graduates  precedence  over  the  un- 
trained girl  and  start  her  at  a  higher  initial  wage. 

In  the  past,  the  girls  who  failed  in  all  of  the  departments 
of  the  Manhattan  Trade  School  were  dropped  without  further 
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consideration  as  to  their  welfare.  They  were  allowed  to  shift 
for  themselves,  to  seek  their  own  employment. 

During  the  last  three  years,  the  school  has  been  running  an 
annex  for  girls  who  are  not  capable  of  receiving  full  trade 
training  in  any  of  the  departments  of  the  school,  with  a  view 
of  making  them  more  proficient  along  trade  lines  than  they 
would  be  if  placed  immediately  in  factories. 

The  girls  in  the  annex  are  taught  the  simpler  processes  of 
dressmaking  and  millinery  and  some  lampshade  work.  They 
are  trained  by  regular  trade  teachers.  The  course  of  train- 
ing is  not  fixed.  The  girls  stay  until  they  can  be  placed  to 
advantage  in  a  shop  where  simple  work  is  done.  Some  of  the 
girls  stay  only  two  or  three  months,  others  stay  a  year  or 
longer. 

The  annex  at  first  took  only  girls  who  had  actually  failed  in 
the  regular  trade  school.  But  when  the  regular  school  changed 
their  entrance  requirements,  admitting  only  public  school 
graduates,  the  annex  began  taking,  in  addition  to  the  failures 
from  the  regular  school,  public  school  undergraduates  who 
were  desirous  of  or  had  been  advised  to  pursue  trade  work. 
This  method  is  still  being  used.  Due  to  lack  of  space,  the 
number  of  girls  has  to  be  limited  to  one  hundred.  The  girls 
are  kept  two  weeks  on  trial  and  during  that  period  are  given 
trade  tests,  the  tests  that  were  used  by  the  Manhattan  Trade 
School  when  they  were  giving  vocational  guidance  to  public 
school  pupils.^  These  tests  contain  the  basic  requirements 
for  successful  work  in  handsewing,  in  machine  stitching  and 
in  pasting. 

The  handsewing  test  consists  of  practicing  five  kinds  of 
stitches  on  a  piece  of  muslin  with  help  and  explanation  and 
then  making  a  baby's  cap  with  little  help,  applying  the  five 
stitches  learned.  The  machine  test  consists  of  practicing  on  a 
piece  of  paper  straight  lines,  turning  corners  and  starting  and 
stopping  the  machine,  and  then  applying  the  principles  learned 
to  a  muslin  belt.  The  pasting  test  consists  of  measuring  and 
cutting  out  strips  of  paper  and  covering  a  box  with  them.  The 
tests  are  marked  on  a  five-point  scale  for  accuracy,  speed, 
neatness,  ability  to  handle  the  material  aand  ability  to  grasp 
directions.  If  a  girl  makes  a  score  of  four  or  five  on  a  trade 
test  she  is  considered  as  a  potential  candidate  for  full  trade 
training,  and  if  she  continues  as  well  in  her  initial  work,  she 
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can  be  transferred  to  the  regular  trade  school  for  full  train- 
ing in  the  line  in  which  she  seems  to  have  been  doing  her  best 
work.  If  she  makes  a  score  of  three  she  is  considered  as  capa- 
ble of  only  partial  trade  training  and  remains  in  the  annex. 
If  a  girl  makes  a  score  of  only  one  or  two  she  can  remain  in 
the  annex  in  order  to  see  whether  she  can  improve  after  fur- 
ther training. 

The  very  fact  that  there  is  discrimination  between  the  ele- 
mentary school  graduate  and  the  undergraduate  as  to  what 
trade  school  she  should  be  sent  to,  would  indicate  that  the 
graduate  who  is  presumably  more  intelligent  than  the  under- 
graduate is  more  capable  of  doing  better  trade  work.  Also, 
the  fact  that  only  a  few  girls  fail  in  all  the  departments  of  the 
regular  school  and  only  a  few  undergraduates  from  the  annex 
are  transferred  to  the  regular  school  for  full  trade  training, 
would  suggest  that  a  difference  in  intelligence  makes  for  the 
difference  between  full  or  partial  trade  training. 

Because  a  girl  succeeds  in  finishing  the  public  school,  how- 
ever, does  not  always  mean  that  she  is  brighter  mentally  than 
the  girl  who  did  not  succeed  in  finishing.  The  former  may 
have  been  pushed  through  or  may  have  had  great  persever- 
ance. The  latter  may  have  lacked  interest  in  verbal  material 
and  have  been  unwilling  to  stick  to  the  routine  of  school  work. 

There  is  need  of  investigating  more  thoroughly  through 
psychological  tests  just  what  are  the  differences  in  mentality 
between  girls  capable  of  full  trade  training  and  those  capable 
of  only  partial  trade  training. 


CHAPTER  II 
The  Material 

A.  The  Subjects 

For  special  study,  two  groups  of  girls  of  about  one  hundred 
in  each  group  were  selected. 

One  group  consisted  of  girls  in  the  annex,  most  of  whom 
had  come  as  undergraduates  from  the  public  schools,  who 
had  been  given  the  trade  tests  and  had  failed  to  meet  the  re- 
quirements for  transfer  to  the  regular  trade  school.  A  few 
of  the  girls  were  public  school  graduates  who  had  failed  in 
their  initial  work  at  the  regular  trade  school.  All  of  these 
girls  were  being  trained  in  the  simpler  processes  of  dressmak- 
ing and  millinery.  Throughout  this  study,  this  group  capable 
of  only  partial  trade  training  will  be  designated  as  P. 

The  other  group  consisted  of  girls  in  the  Manhattan  Trade 
School,  about  one-half  from  the  dressmaking  department  and 
one-half  from  the  millinery  department.  They  were  all  ele- 
mentary school  graduates,  all  in  their  first  year  of  trade  work 
and  who  were  succeeding  in  their  work,  that  is  they  all  showed 
possibilities  of  receiving  full  trade  training.  Throughout  this 
study,  this  group  capable  of  receiving  full  trade  training  will 
be  designated  as  F. 

The  method  of  choosing  the  girls  from  the  annex  was  com- 
paratively simple.  As  the  school  was  small,  being  limited  to 
one  hundred,  all  the  girls  who  failed  to  be  transferred  to  the 
regular  school  were  tested  until  a  large  enough  group  was 
obtained.  Any  girl  who  proved  to  be  definitely  feeble-minded, 
unable  to  read  or  write,  or  a  court  case  delinquent,  or  to  repre- 
sent a  definite  psychopathic  picture,  was  eliminated  in  order 
that  the  group  would  not  contain  girls  whose  lack  of  success 
in  trade  work  could  be  attributed  to  a  specific  cause.* 

The  girls  in  the  better  group  were  chosen  at  random  from 
among  the  first  term  girls  in  the  millinery  and  dressmaking 
departments. 


*During  the  year  three  definitely  feeble-minded,  one  epileptic,  and  one 
court  case  later  transferred  to  a  reform  school,  were  eliminated  from 
the  testing. 

12 
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More  specifically,  Group  P,  capable  of  only  partial  trade 
training,  consisted  of  95  girls.  Nine  of  them  came  from  the 
regular  trade  school  and  hence  were  graduates  of  the  ele- 
mentary school,  one  of  them  having  completed  one  term  of 
high  school.  Among  the  other  86  girls  in  the  group,  two  were 
graduated  but  had  only  succeeded  in  finishing  school  after 
repeating  8B  three  times.  They  had  come  to  the  annex  on  trial 
before  graduating.    Among  the  rest  of  the  group : 

7  had  completed  grade  8A 

7  had  completed  grade  7B 
21  had  completed  grade  7A 
17  had  completed  grade  6B 
11  had  completed  grade  6 A 

3  had  completed  grade  5B 
2  had  completed  grade  5  A 
1  had  completed  grade  4B 

8  came  from  special  vocational  classes 
7  came  from  the  ungraded  classes 

An  objection  was  raised  that  the  girls  in  the  annex  came 
only  from  a  few  schools,  whereas  girls  in  the  regular  trade 
school  were  drawn  from  every  school  in  New  York.  However, 
in  the  above  group,  47  different  public  schools  were  repre- 
sented. 

The  girls  in  group  P  could  not  be  definitely  classified  into 
those  doing  millinery  or  those  doing  dressmaking,  as  they  were 
often  being  shifted  from  one  department  to  the  other  in  order 
to  see  into  which  work  they  could  best  adapt  themselves. 

The  better  group  F,  capable  of  full  trade  training,  consisted 
of  93  girls.  They  were  all  8B  graduates.  Fifty-four  per  cent 
were  in  the  dressmaking  department  and  46  per  cent  were  in 
the  millinery  department. 

Both  groups  were  about  equal  in  chronological  age,  as 
shown  in  the  following  table : 


Average 
Group  Chronol.  age  S.D. Range 

P  15  yrs.  5  mos.  8  mos.  13  yrs.  9  mos.  to 

17  yrs.  6  mos. 

F  15  yrs.  2  mos.  8  mos.  14  yrs.  to 

16  yrs.  9  mos. 


Both  groups  had  a  fairly  equal  representation  among  the 
different  nationalities.  In  group  P  there  were : 
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37  per  cent  of  Jewish  parentage, 
27  per  cent  of  Italian  parentage. 

In  group  F  there  were: 

24  per  cent  of  Jewish  parentage, 
39  per  cent  of  Italian  parentage, 
10  per  cent  of  German  parentage. 

In  addition,  group  P  had  a  small  percentage  of  Albanian, 
American,  Bohemian,  English,  German,  Greek,  Irish,  Hunga- 
rian, Polish,  Scotch  and  Spanish.  Group  F  included  a  small 
number  of  American,  Austrian,  Bohemian,  English,  Finnish, 
Irish,  Lithuanian,  Hungarian,  Roumanian,  Polish,  Russian 
and  Negro  (2  colored  girls). 

As  the  groups  were  differentiated,  both  vocationally  and  aca- 
demically, the  better  group  doing  more  complicated  trade  work 
and  having  completed  the  public  school,  and  the  poorer  group 
doing  simpler  trade  work  and  not  having  completed  the  public 
school,  it  would  seem  very  likely  that  differences  in  intelligence 
level  and  differences  in  educational  achievement  would  exist 
between  them.  It  seemed  advisable  to  test  the  girls  in  order  to 
see  how  great  these  differences  were  and  whether  other  differ- 
ences could  be  found  between  them  that  would  help  account 
for  their  different  capacities  for  receiving  trade  training. 

B.  The  Tests 

It  was  decided  to  test  the  girls  for  abstract  intelligence  as 
measured  by  a  standard  verbal  test,  for  intelligence  not  involv- 
ing language  ability  (as  by  far  the  majority  of  the  girls  spoke 
a  foreign  language  in  their  homes),  for  school  achievement, 
for  mechanical  ability,  for  motor  ability,  speed  and  accuracy, 
and  for  personality  or  character  traits,  in  order  to  find  out 
where  and  to  what  degree  the  two  groups  differed. 

The  following  tests  were  administered : 

1.  The  Otis  Group  Intelligence  Scale. 

2.  The  Pintner  Non-Language  Test. 

3.  The  Pintner  Educational  Test. 

4.  The  Stenquist  Assembling  Test  of  General  Mechanical 

Ability. 

5.  Motor  Tests, 

a.  Zigzag  Group  Test. 

b.  Peg  Board. 

c.  Match  Box. 

d.  Scott's  Mechanical  Device  for  Testing  Dexterity. 

6.  The  Downey-Will  Group  Temperament  Test. 
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1.  The  Otis  Group  Intelligence  Scale,  Advanced  Examin- 
ation, Form  B,  was  used  as  it  had  been  given  in  the  school  be- 
fore, and  because  it  is  a  thoroughly  standardized  test.  The 
reliability  of  the  Otis  test  obtained  by  devising  a  correlation 
indirectly  from  the  inter-correlation  of  the  tests  composing  the 
scale  was  found  to  be  +  .96.^-  The  reliability  measured  in 
terms  of  self -correlation,  by  correlating  the  two  interchange- 
able forms  A  and  B,  proved  to  be  on  the  average  -|-  .83.-*  Hav- 
ing been  the  basis  for  the  Army  Alpha  Tests,  it  needs  no 
further  elucidation. 

2.  The  Pintner  Non-Language  Test  is  a  group  test  devised 
primarily  for  foreigners  and  illiterates.  It  consists  of  a  series 
of  six  tests  including  an  imitation  test  based  on  the  Knox  Cube 
Test,  an  easy  learning  test,  a  hard  learning  test  (the  usual 
digit-symbol  test),  a  drawing  completion  test,  a  reversed 
drawing  test  and  a  picture  construction  test.  The  directions 
for  giving  the  tests  are  reduced  to  the  lowest  terms,  that  is  the 
directions  can  be  administered  by  signs  and  gestures,  although 
in  a  group  where  English  is  understood  verbal  directions  are 
given  as  well.  Pintner  hoped  with  this  test  to  make  a  more 
exact  measure  of  the  innate  mental  abilities  of  the  individual. ^^ 
As  this  test  has  only  one  form,  Pintner  measured  its  reliability 
by  giving  the  test  to  groups  of  pupils,  by  repeating  it  on  the 
same  groups  after  an  interval  of  two  days,  and  by  correlating 
the  results  of  the  two  performances.  He  obtained  a  self -cor- 
relation of  +  .79  ±  .017.1* 

3.  The  Pintner  Educational  Survey  was  devised  in  order  to 
measure  the  modification  of  innate  mental  abilities  along  the 
specific  lines  of  school  studies. ^^^  The  test  is  divided  into  eight 
parts:  a  word  comprehension  test,  an  arithmetic  test,  Kelly's 
reading  test,  a  Thorndike  reading  test,  a  Trabue  completion 
test,  a  grammar  test,  a  geography  test  and  a  history  test.  The 
reliability  of  the  Educational  Survey  was  found  to  be  +  .76. 
This  measure  was  obtained  by  repeating  the  test  on  groups  of 
deaf  children  a  year  after  the  test  was  first  administered  and 
by  correlating  the  results  of  the  two  performances, ^^ 

4.  The  Stenquist  Test  for  mechanical  skill  is  adapted  to  the 
interests  of  boys  far  more  than  it  is  to  that  of  girls.^^  As  the 
girls'  scores  were  not  to  be  compared  to  the  scores  of  boys  but 
to  one  another,  it  seemed  possible  to  use  the  test  in  order  to  see 
what  differences  in  ability  to  put  together  mechanical  devices 
existed  among  the  girls  of  the  two  groups.  The  actual  devices 
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instead  of  the  paper  test  were  used  in  order  that  manipulation 
as  well  as  visual  imagery  could  be  brought  into  play.  The 
boxes  used  contained  the  following  objects  to  be  assembled:  a 
wrench,  a  chain,  a  paper  clip,  a  bicycle  bell,  a  coin  holder,  a 
clothes  pin,  a  hose  shut-off,  a  push  button,  a  lock  and  a  mouse 
trap.  The  girls  were  given  the  regulation  instructions  with  the 
added  incentive  of  seeing  how  they  could  compete  with  boys; 
they  were  told  that  only  boys  were  considered  capable  of  put- 
ting the  objects  together.  The  usual  time  of  thirty  minutes 
was  allowed.  The  test  was  given  in  groups  of  six.  The  girls 
were  placed  in  such  a  way  that  they  could  not  easily  observe 
their  neighbors'  performance.  Stenquist  correlated  the  two 
halves  of  Series  I  of  his  tests  and  found  the  true  reliability  to 
be  between  +  .60  and  +  .70.^^ 

4a.  The  zigzag  group  test  was  suggested  by  Prof.  Wood- 
worth,  as  a  method  of  measuring  motor  speed  of  the  hand  and 
arm.  At  a  given  signal  the  subject  started  making  zigzag  lines 
with  a  pencil  down  a  page.  She  was  given  a  sample  at  the  top 
of  the  page  and  was  told  to  keep  the  lines  about  the  size  of  the 
sample,  a  half  inch  in  length.  The  sheet  was  divided  into  five 
columns  with  a  sample  at  the  top  of  each  column.  Two  prac- 
tice trials  were  given  and  then  three  actual  trials.  The  time 
limit  for  each  trial  was  five  seconds.  The  test  was  scored  on  a 
quantity  basis,  by  taking  the  average  number  of  zigzag  lines 
made  on  the  last  three  trials.  No  measure  of  reliability  was  de- 
termined for  this  test. 

4b.  The  match  box  test  was  adapted  from  a  similar  one  used 
by  Muscio  in  his  study  of  motor  capacities.^^  It  is  a  test  for 
speed.  Muscio  carefully  controlled  the  conditions  of  the  experi- 
ment by  laying  the  matches  in  a  definite  order  on  the  table,  by 
having  the  subject  hold  the  match  box  in  his  left  hand,  pick  up 
the  matches  one  by  one  with  his  right  hand  and  lay  them  in  the 
box  as  fast  as  possible.  In  giving  the  test  to  the  girls,  the 
writer  decided  to  give  as  few  directions  as  possible  and  to  see 
how  fast  the  subjects  could  put  matches  into  a  box  by  what- 
ever method  they  chose  provided  that  all  of  the  heads  of  the 
matches  were  in  one  direction  in  the  box.  The  subject  was  first 
given  a  practice  trial.  Fifteen  matches  were  mixed  up  and  put 
in  a  pile  before  the  subject.  She  was  told  to  see  how  fast  she 
could  put  them  into  the  open  box  which  was  on  the  table  before 
her,  so  that  all  the  brown  ends  were  in  one  direction,  and  to 
close  the  box.  In  the  actual  trial,  thirty  matches  were  used  in- 
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stead  of  fifteen.  The  test  was  scored  in  terms  of  the  time  taken 
on  the  actual  trial.  The  test  was  given  individually.  No  meas- 
ure of  reliability  was  determined  for  this  test. 

4c.  The  peg  board  test  was  used  to  supplement  the  match 
box  test  in  measuring  speed  of  movement.  It  is  a  test  used  in 
the  Psychological  Clinic  at  the  University  of  Pennsylvania.  It 
consists  of  a  peg  board  and  of  colored  wooden  pegs.  The  board 
and  a  box  of  pegs  were  placed  in  front  of  the  subject.  For  a 
practice  trial  she  was  told  to  see  how  fast  she  could  fill  up  the 
first  two  rows  of  holes  and  then  take  the  pegs  out  again  and 
put  them  back  into  the  box.  In  the  actual  trial  she  was  told  to 
fill  up  the  whole  board  and  then  to  take  the  pegs  out  again. 
The  subject  was  asked  to  disregard  the  color  of  the  pegs,  and 
also  if  any  pegs  fell  on  the  floor  not  to  stop  to  pick  them 
up.  The  time  taken  for  the  actual  trial  was  the  score.  The  test 
was  given  individually.  No  measure  of  reliability  was  deter- 
mined for  this  test. 

4d.  Scott's  Mechanical  Device  was  used  in  order  to  measure 
dexterity,  that  is  accuracy  in  aiming  as  well  as  speed.^*  The 
device  consists  of  a  board  with  three  holes.  The  subject  aims 
at  the  holes  in  a  definite  order  with  a  stylus.  The  hits  are  reg- 
istered by  means  of  a  mechanical  device  attached  at  the  back 
of  the  board.  The  subject  was  told  to  hold  the  board  steady 
with  her  left  hand  and  to  hit  the  holes  in  a  definite  order  with 
the  stylus  held  in  her  right  hand.  The  subject  was  told  to  hit 
the  holes  rhythmically  in  time  to  a  metronome.  Five  rates  of 
speed  of  the  metronome  were  used  in  this  experiment ;  60,  96, 
120,  160  and  208  beats  a  minute.  The  subject  was  allowed  to 
practice  at  the  two  slowest  speeds  of  the  metronome  until  she 
could  hit  the  holes  in  time.  She  then  did  the  actual  experiment 
where  she  aimed  at  the  holes  one  hundred  times  at  each  of  the 
five  rates  of  the  metronome.  The  scoring  was  made  by  count- 
ing the  number  of  misses. 

6.  The  Downey-Will  Group  Temperament  Test  was  used 
with  the  hope  of  finding  out  whether  the  two  groups  of  girls 
differed  on  certain  temperament  traits  independent  of  intelli- 
gence. A  description  of  these  tests  will  be  given  in  the  discus- 
sion of  the  results. 

At  the  Manhattan  Trade  School,  the  writer  was  assisted  by 
several  psychologists.  The  Otis  test,  the  two  Pintner  tests  and 
the  zigzag  motor  test  were  given  in  two  groups  of  about  fifty 
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in  each  group.  The  Downey-Will  test  was  given  in  groups  of 
25  each.  The  Stenquist  Mechanical  test  was  given  in  groups  of 
six  each.  The  other  three  motor  tests  were  given  individually. 
The  examiners  met  before  the  giving  of  the  tests,  went  care- 
fully over  the  directions  together  and  discussed  all  doubtful 
points,  so  that  standard  procedure  could  be  maintained 
throughout  the  testing. 

At  the  annex,  the  writer  and  one  assistant  did  all  the  test- 
ing. The  group  tests  were  given  in  groups  of  about  twenty  in 
each  group.  The  Stenquist  test  was  given  in  groups  of  six,  as 
it  was  in  the  Manhattan  Trade  School. 

C.  Supplementary  Testing 

In  addition  to  the  testing  of  the  two  groups  of  girls,  the  Otis 
Intelligence  Scale  was  given  to  all  the  girls  in  the  Manhattan 
Trade  School.  It  seemed  advisable  to  find  out  in  the  first  place 
whether  group  F  represented  a  true  random  sample  of  all  of 
the  girls  in  the  millinery  and  dressmaking  departments,  and 
in  the  second  place  to  find  out  the  intelligence  level  of  the  girls 
in  the  various  departments  of  the  school.  It  seemed  probable 
that  the  girls  in  the  machine  operating  department,  many  of 
whom  had  failed  in  dressmaking  and  millinery,  were  more 
nearly  of  the  intelligence  level  of  the  group  of  girls  in  the  an- 
nex. 

As  the  testing  of  the  whole  school  of  about  one  thousand 
girls  had  to  be  done  in  one  day  in  order  not  to  take  too  much 
time  away  from  school  work,  the  academic  teachers  were 
called  in  to  administer  the  tests.  The  writer  went  carefully 
over  the  test  with  the  teachers  and  they  were  instructed  to 
follow  out  the  written  directions  exactly.  The  tests  were  given 
in  groups  of  twenty-five.  The  departments  tested  were  the 
first  year  dressmaking,  advanced  dressmaking,  millinery,  ma- 
chine operating,  including  garment  operators,  straw  hat  oper- 
ators and  embroidery  operators,  the  lampshade  department, 
the  flower  and  feather  department,  the  novelty  department, 
including  the  pasting  trade,  and  the  manicuring  and  sham- 
pooing department.  The  girls  in  the  cafeteria  were  not  tested 
as  their  work  could  not  be  interrupted. 


CHAPTER  III 
Results — Abstract  Intelligence 

A.  Comparison  of  the  Two  Groups 

The  scores  on  the  Otis  Intelligence  Scale  can  be  converted 
into  intelligence  quotients  fairly  comparable  to  those  of  the 
Stanford-Binet.  The  correlation  between  the  two  tests  was 
found  by  Valentine  to  be  +  .70  ±  .04.^^ 

The  results  of  the  Otis  Test  are  shown  in  the  following 
table : 


Group 

Av.  I.Q. 

P.E. 

P.E.  Av. 

Median 

Range  of  I.Q. 

F 
P 

102.7 

85.7 

4.7 
5.2 

.49 
.54 

102.8 
85.4 

84-117 
60-107 

The  per  cent  of  group  P  reaching  or  exceeding  the  median 
for  group  F  was  1,4  thus  showing  a  very  small  per  cent  of 
overlapping  between  the  two  groups. 

Chart  1  shows  the  distribution  curves  of  the  two  groups  on 
the  Otis  Scale. 

In  order  to  find  out  how  closely  the  obtained  averages  ap- 
proximated their  true  averages,  the  chances  that  the  obtained 
average  would  not  vary  from  the  true  average  by  more  than 

one  point  was  determined  by  the  formula     ^^    , . 

*^  P.E.  Av. 

In  the  case  of  group  F,  the  quotient  in  probable  error  terms 
was  1.8,  which  means  that  there  were  7  chances  in  10  that  the 
obtained  average  would  not  vary  from  the  true  average  by 
more  than  one  point  of  I.Q.  In  the  case  of  group  P,  the  quotient 
was  2.1,  showing  that  in  8  chances  out  of  10  the  obtained  aver- 
age would  not  vary  from  the  true  average  by  more  than  one 
point. 

In  order  to  measure  the  difference  in  variability  between  the 
two  distributions,  Pearson's  coefficient  of  relative  variability 

was  used,    ^'^'    x  lOO 

Av. 

By  this  method  it  was  found  that,  assuming  the  variability 
of  group  P  to  be  1,  group  F  was  74  per  cent  as  variable  as 
Group  P. 
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The  smaller  amount  of  variability  in  Group  F  can  be  ex- 
plained by  the  greater  homogeneity  of  the  group,  all  of  whom 
were  8B  graduates,  thus  being  of  the  same  educational  level. 
Group  P  contained  not  only  girls  who  had  failed  at  different 
grade  levels,  but  a  few  who  had  succeeded  in  graduating,  so 
that  their  educational  levels  were  by  no  means  equal. 
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Thus  we  see  that  the  two  groups  differed  considerably  in 
amount  of  abstract  intelligence  as  measured  on  the  Otis  Scale. 
Arbitrarily,  the  better  group  would  be  classified  in  the  techni- 
cal sense  as  of  normal  average  intelligence,  whereas  the  poorer 
group  would  be  classified  as  slightly  below  normal  or  of  bor- 
derline intelligence. 
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B.  Comparison  with  Other  Groups 

Dr.  Clark/  in  her  testing  of  high  school  pupils,  on  the  Otis 
Intelligence  Scale,  found  that  the  average  Intelligence  Quo- 
tient of  110  girls  in  their  first  term  of  dressmaking  was  101.1 
with  a  middle  50  per  cent  range  of  91  to  119,  and  that  the  aver- 
age Intelligence  Quotient  of  51  girls  in  their  sixth  term  in  the 
dressmaking  course  was  97.4  with  a  middle  50  per  cent  range 
of  91  to  102.  The  girls  taking  the  dressmaking  course  in  high 
schools  had  an  average  Intelligence  Quotient  almost  equal  to 
that  of  the  girls  in  group  F.  In  Dr.  Clark's  two  groups,  how- 
ever, about  22  per  cent  had  I.Q.s  below  90,  whereas  in  group  F 
only  three  per  cent  had  I.Q.s  lower  than  90. 

Group  F  did  not  come  up  in  general  abstract  intelligence  to 
pupils  in  courses  other  than  dressmaking  in  the  high  schools. 
Dr.  Clark  found  that  in  the  commercial,  technical  and  indus- 
trial arts  classes,  the  range  of  average  I.Q.s  ran  from  103.1  to 
110,  the  highest  being  in  the  commercial  courses.  The  boys 
and  girls  in  the  academic  courses  had  the  highest  average 
I.Q.s,  the  boys  115.2  and  the  girls  114.5. 

The  girls  in  group  P  were  more  nearly  equal  in  abstract  in- 
telligence to  the  average  of  girls  in  the  Connecticut  Industrial 
School  for  Girls.-°  The  average  I.Q.  of  these  girls,  311  in 
number,  was  84.3  as  measured  by  the  Yerkes  Point  Scale. 
Their  range  of  ages  ran  from  8  years  to  21  years,  and  the  prob- 
able error  of  the  distribution  of  I.Q.s  was  large,  approximately 
15.  The  girls  were  not  separated  on  the  testing  into  the  groups 
taking  manual  training  and  those  taking  straight  academic 
work,  so  that  it  was  not  possible  to  obtain  an  indication  of  the 
intelligence  level  of  just  the  trade  workers  in  the  industrial 
school. 

Terman-^  found  that  pupils  with  I.Q.s  of  80  to  84  on  his  re- 
vision of  the  Binet  Test  usually  remained  two  years  in  grade  1 
in  the  schools,  and  completed  grade  8  if  at  all  one  or  two  years 
retarded.  Pupils  with  I.Q.s  of  90  were  near  enough  normal  to 
make  normal  or  almost  normal  progress  through  8  grades. 
Above  90,  pupils  were  able  to  do  the  work  of  the  8  grades  at 
the  normal  rate. 

Proctor--  tested  116  boys  and  girls  in  high  schools  on  both 
the  individual  Terman  and  the  Army  Alpha  Group  Tests.  The 
median  I.Q.  of  those  dropping  out  of  high  school  was  around 
94  to  96  on  both  the  individual  and  group  tests. 
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The  average  raw  scores  of  the  two  groups  of  girls  were  de- 
termined, so  that  their  relation  to  the  Otis  score  norms  for  the 
15-year-level  might  be  seen.-^  These  scores  are  shown  on  the 
following  table : 


Group 

Av. 

Raw  Score 

P.E. 

Median 

Chron.  Age 

Norm 

F 

119 

13.7 

119.5 

15 
2 

yrs. 
mos. 

112 

P 

69 

17.5 

68.9 

15 
5 

yrs. 
mos. 

115 

Thus,  group  F  had  an  average  score  seven  points  above  the 
norm  for  their  age  and  group  P  had  an  average  score  consider- 
ably lower : — 46  points  below  the  norm  for  their  age. 

Colvin  gave  the  Otis  Group  Test  to  1,877  pupils  in  the  public 
schools  of  Brookline.'*  The  median  score  for  181  pupils  at  the 
chronological  age  of  12  yrs.  6  mos.  was  119.5,  which  was  equal 
to  the  median  score  for  group  F.  The  median  score  for  86 
pupils  at  the  chronological  age  of  9  years  was  67.5,  which  was 
about  equal  to  the  median  score  for  group  P. 

The  results  obtained  by  Colvin  were  considerably  higher 
than  the  norms  given  by  Otis  for  his  test.  The  children  in  the 
Brookline  schools  were  of  American  parentage  so  that  their 
scores  should  be  higher  than  those  for  children  of  foreign 
parentage.  Colvin  proved  this  by  obtaining  lower  scores  from 
the  pupils  in  the  schools  of  Cincinnati  where  the  pupils  came 
from  an  environment  less  favorable  to  the  learning  of  English. 
Groups  F  and  P  would  fall  under  the  latter  classification  and 
so  their  scores  would  be  low.  Furthermore,  the  fact  that  they 
Vrcre  selected  groups,  group  F  being  unable  to  do  academic 
high  school  work  and  group  P  being  unable  to  complete  the 
public  schools,  would  bring  their  scores  lower  than  those  of  all 
the  pupils  in  the  Brookline  elementary  schools  many  of  whom 
would  be  capable  of  going  on  to  high  school  and  to  higher  edu- 
cation. 

C.  Comparison  with  the  Whole  Manhattan  Trade  School 

The  results  of  the  Otis  Intelligence  Scale  for  the  various  de- 
partments of  the  Manhattan  Trade  School  were  as  follows : 
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Department 

No. 

Av.  I.Q. 

P.E. 

P.E.  Av. 

Median  I.Q. 

Millinery 

120 

102.5 

4.7 

.43 

102.9 

Dressmaking, 

first  year 

207 

100.7 

5.3 

.37 

100.4 

Dressmaking, 

advanced 

309 

99.5 

5.4 

.31 

100.3 

Power  Machine 

Operating 

94 

98.5 

5.5 

.56 

98.5 

Lampshades 

15 

100.9 

4.9 

1.27 

99.8 

Flower  and 

Feathers 

14 

104.4 

4.4 

1.18 

103.5 

Novelty 

13 

99.4 

6.7 

1.86 

101.5 

Manicuring 

6 

99 

1.5 

.63 

99.8 

The  first  significant  deduction  made  from  the  above  table  is 
that  group  F  was  a  true  random  sample  of  the  dressmaking 
and  millinery  departments.  The  average  I.Q.  for  group  F  was 
102.7  which  was  the  same  as  the  average  for  the  millinery  de- 
partment and  not  very  much  higher  than  the  average  of  the 
dressmaking  department.* 

The  lowest  group  was  the  power  machine  operating  group. 
Their  average  I.Q.,  98.6,  however,  was  not  lower  than  that  of 
the  girls  in  the  sixth  term  of  dressmaking  in  high  school,  as 
tested  by  Dr.  Clark.^ 

The  power  machine  operating  department  is  often  consid- 
ered as  the  dumping  ground  for  the  girls  unable  to  succeed  in 
the  more  complicated  trades  of  dressmaking  and  millinery. 
It  is  interesting  to  see  that  the  average  I.Q.  of  these  girls  was 
only  one  point  below  that  of  the  advanced  dressmakers. 

The  suggestion  was  made  that  the  girls  in  the  annex,  group 
P,  were  capable  of  doing  the  work  of  the  power  machine  oper- 
ating department.  Their  average  I.Q.,  however,  was  85.7, 
about  13  points  lower  than  the  average  of  the  operators. 
Furthermore,  only  6  per  cent  of  group  P  reached  or  exceeded 
the  median  of  the  operators.  It  would  seem  that  a  large  num- 
ber of  girls  in  the  annex  were  not  capable  of  doing  the  work 
of  the  operating  department  where  judgment  is  required,  es- 
pecially in  being  able  to  shift  from  one  kind  of  machine  to  an- 
other. 

The  Intelligence  Quotients  for  the  smaller  departments  in 
the  school  were  about  the  same  as  the  other  departments,  ex- 


*The  actual  difference  between  the  averages  for  group  F  and  for  the 
dressmaking  department  is  2,  which  is  only  3.1  times  the  P.E.  of  the  dif- 
ference, .64,  between  the  two  averages.  This  actual  difference,  there- 
fore, is  insignificant,  not  being  4  times  the  P.  E.  of  the  difference. 
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cept  for  the  flower  and  feathers  department  which  had  the 
highest  average  I.Q.  in  the  school.  Eight  of  the  14  girls  in  this 
department  had  I.Q.s  above  102.  There  was  no  particular  rea- 
son for  this  as  the  work  was  comparable  in  difficulty  to  that 
of  the  lampshade  and  novelty  departments. 

Chart  2  shows  the  distribution  curves  for  the  larger  depart- 
ments of  the  school,  the  millinery,  the  dressmaking,  first  year 
and  advanced,  and  the  power  machine  operating. 


y 

f/ 

Ch< 

.rt 

X. 

— 

nrt 

-4^ 

■ 

' 

Ai; 

u. 

; 

T" 

' 

Pr 

:!$. 

* 

>••• 

• 

' 

> 

'i   •■ 
1 

1«/ 

/d 

_ 

1  : 

Up 

. 

1   ; 

C 

i 

■ 

:> 

0- 

/ 

I 

'    1 

•  J 

tL 

-y 

_ 

, 

I 

1 

..1 

■ 

: 

-i 

1 

■Ma 

."J 

rr:i 

<o 

9    7 

A  7 

f  7 

?^ 

1  $ 

V    8 

7    1 

0    1 

i    9 

AtJ^AI 

/I  I     A 

f    K 

f     // 

1'  It 

1  1. 

'  /, 

0    1 

13 

J 

( 

1 

I 

w 

f   ■ 

The  number  of  girls  in  the  other  departments  were  too  small 
to  allow  for  a  normal  frequency  curve. 


Summary 

The  general  results  of  the  testing  for  general  abstract  intel- 
ligence show : 

a.  The  girls  capable  of  receiving  full  trade  training  in  milli- 
nery and  dressmaking,  group  F,  had  Intelligence  Quo- 
tients considerably  higher  than  thoge  capable  of  receiv- 
ing only  partial  trade  training  in  t"he  simpler  processes 
of  millinery  and  dressmaking,  group  P. 
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b.  The  girls  in  group  F  had  I.Q.s  equal  to  those  of  girls  in 
dressmaking  courses  in  high  schools,  but  not  as  high  as 
girls  or  boys  in  industrial  arts,  commercial  or  academic 
courses  in  high  schools. 

c.  The  girls  in  the  annex  had  I.Q.s  not  quite  high  enough  for 
successful  completion  of  the  elementary  school. 

d.  Group  F  had  an  average  score  slightly  higher  than  the 
norm  for  their  chronological  age,  which  was  15  years  and 
2  months,  while  group  P  had  an  average  score  consider- 
ably lower  than  the  norm  for  their  chronological  age, 
which  was  15  years  and  5  months. 

e.  The  93  girls  in  group  F  were  a  true  random  sample  of  all 
the  girls  in  the  millinery  and  dressmaking  departments 
of  the  Manhattan  Trade  School. 

f.  The  average  I.Q.s  for  the  different  departments  of  the 
Manhattan  Trade  School  did  not  vary  more  than  five 
points  from  one  another,  the  flower  and  feathers  depart- 
ment having  the  highest  average  I.Q.,  104.4  with  a  P.E. 
of  4.4,  and  the  operating  department  having  the  lowest 
average  I.Q.,  98.6  with  a  P.E.  of  5.5. 

g.  The  girls  in  the  annex  fell  considerably  lower  in  general 
abstract  intelligence  than  did  any  of  the  girls  in  the 
various  departments  in  the  regular  trade  school.  Only  6 
per  cent  of  the  girls  in  the  annex  had  I.Q.s  reaching  or 
exceeding  the  median  I.Q.  of  the  girls  in  the  operating 
department. 


CHAPTER  IV 

Results — Non-Language  and  Educational  Tests 
A.  Non-Language  Test 

In  comparing  foreign  groups  with  native  groups,  a  non- 
language  test  is  a  fairer  measure  of  innate  intelligence, — it 
involves  more  eye  and  hand  co-ordination,  more  visualization 
of  problems  without  the  medium  of  words. 

The  two  groups  under  consideration  in  this  study,  however, 
did  not  differ  in  their  essential  composition,  both  groups  hav- 
ing girls  of  foreign  parentage,  nearly  all  of  whom  spoke  a 
foreign  language  in  their  homes;  thus  the  giving  of  verbal 
tests  was  perfectly  justifiable  in  comparing  the  two  groups. 

Nevertheless,  the  non-language  test  would  show  how  far 
the  groups  differed  on  intelligence  not  involving  language  abil- 
ity, and  what  that  difference  was  as  compared  to  the  difference 
in  abstract  verbal  intelligence. 

The  scores  on  the  Pintner  Non-Language  Test  can  be  con- 
verted into  a  mental  index  by  means  of  a  table  devised  for  the 
purpose.  The  mental  index  scale  ranges  from  1  to  100,  and  is 
arranged  in  such  a  way  that  a  mental  index  of  40  to  59  is  aver- 
age or  normal  for  any  age  level,  whereas  any  index  below  40 
IS  backward  or  dull,  and  any  index  above  60  is  bright  or  very 
bright.^'* 

The  results  of  the  non-language  test  expressed  in  terms  of 
mental  index  for  the  two  groups  of  girls  were  as  follows : 


Group 

No. 

Av.  Mental 
Index 

P.E. 

P.E.  Av. 

Median 

Range  of 
Ment.  In. 

F 
P 

93 

95 

54.1 

42.7 

6.5 

6.4 

.67 
.65 

53.6 
42.9 

27-77 
24-70 

The  distribution  of  mental  indices  for  the  two  groups  is 
shown  in  Chart  3. 

In  the  classification,  made  by  Pintner,  the  average  mental 
index  for  both  groups  would  fall  within  the  normal  mental 
level,  the  average  for  the  better  group  being  4  points  above  the 
exact  normal  center,  50,  the  P.E.  being  10,  and  that  of  the 
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poorer  group  being  about  8  points  below  the  exact  normal  cen- 
ter. 

The  per  cent  of  group  P  reaching  or  exceeding  the  median 
for  group  F  was  11.3,  so  that  the  amount  of  overlapping  be- 
tween the  two  groups  was  greater  than  in  the  case  of  the  Otis 
test.    The  overlapping,  however,  was  small  enough  to  show 
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that  the  two  groups  differed  to  a  certain  degree  in  intelHgence 
not  involving  language  ability. 

The  chances  that  the  obtained  averages  would  not  vary  from 
the  true  averages  by  more  than  one  point  were  determined  as 

in  the  Otis  test  by  the  formula  

P.E.  Av. 

In  the  case  of  both  groups  F  and  P,  these  chances  proved  to 
be  7  out  of  10. 

As  the  range  of  mental  indices  for  the  two  groups  was  very 
much  the  same  and  as  the  middle  50  per  cent  range  of  the  two 
groups  overlapped,  the  chances  for  a  true  difference  between 
the  two  groups  was  determined  by  the  formula : 

Actual  Difference 
P.E.  of  the  Difference 

The  actual  difference,  11.4,  was  twelve  times  greater  than 
the  P.  E.  of  the  difference  which  was  .94,  so  that  the  difference 
between  the  two  averages  was  significant. 

In  order  to  compare  the  results  obtained  to  the  distributions 
of  scores  made  by  Pintner  in  his  testing,  the  averages  and  me- 
dians for  the  raw  scores  were  computed. 


Group  No.  Av.  raw  score  P.E.  Median  raw  score 

F  93  412.9  38.8  417.7 

P  95  342.8  39.3  348.4 


The  median  score  for  111  children  at  the  13-year-level  was 
found  by  Pintner  to  be  309  and  the  80  percentile  for  these 
children  was  found  to  be  382.-''  The  median  for  group  P  would 
fall  between  the  50  and  80  percentiles  for  the  children  at  the 
13-year-level.  The  median  for  group  F  would  fall  considerably 
above  the  80  percentile  for  these  children. 

Pintner  gave  no  distributions  of  scores  above  the  13-year- 
level  in  this  study,  except  for  college  students.  He  gave  the 
test  to  72  college  students  and  found  their  median  score  to  be 
501  and  their  20  percentile,  419,  the  latter  being  only  slightly 
higher  than  the  50  percentile  score  for  group  F. 

Comparing  the  scores  made  by  the  two  groups  to  the  tables, 
later  devised  by  Pintner,-^  group  F  would  fall  a  little  above  the 
median  scores  of  th©  15-  to  19-year-level,  402  to  406,  whereas 
Group  P  would  fall  at  the  12-year-level  for  at  that  level  the 
median  score  is  340  to  347. 
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The  question  arises  as  to  how  far  intelligence  not  involving 
language  ability  correlates  with  general  abstract  intelligence. 
Using  the  Otis  Correlation  Chart,  an  adaptation  of  the  Pear- 
son Product-Moment  formula,  the  correlation  between  the 
scores  on  the  Otis  and  the  Pintner  Non-Language  Tests  were 
computed.  The  results  were  as  follows : 

Group       Pearson  r        P.E. 
F  -f  .38  .06 

P  -f  .53  .05 

As  the  actual  difference,  .15,  between  the  two  correlations 
was  only  twice  as  great  as  the  probable  error  of  the  difference 
which  was  .08,  the  difference  between  the  two  correlations  was 
not  significant. 

The  correlations  agree  with  those  found  to  exist  between 
language  and  non-language  tests.  Dr.  Poull  found  a  correla- 
tion of  plus  .51  with  a  P.E.  of  .02  between  the  Pintner  Non- 
Language  Test  and  the  two  forms  of  the  National  Intelligence 
Scale  for  620  girls  in  grades  5B  to  8B.-^ 

B.  Educational  Test 

The  scores  on  the  Education  Survey  can  be  converted  into 
educational  indices  comparable  to  the  mental  indices,  so  that 
an  educational  index  from  40  to  60  is  average,  50  being  the  me- 
dian.^s 

The  results  for  the  two  groups  were  the  following : 


Group 

No. 

Av.  Ed.  Index 

P.E. 

P.E.  Av. 

Median 

P.E.  Diff. 

F 
P 

93 
95 

64.2 
37.2 

8.1 

7.4 

.84 
.76 

63.3 
37.3 

1.13 

Chart  4  shows  the  distributions  for  the  two  groups  as  the 
educational  tests. 

Group  F  had  an  average  educational  index  4  points  above 
the  average  range.  Group  P  had  an  average  educational  index 
3  points  below  the  average  range. 

The  difference  between  the  two  groups  in  educational 
achievement  was  as  great  as  in  general  abstract  intelligence, 
only  1.1  per  cent  of  group  P  reaching  or  exceeding  the  median 
for  group  F. 
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For  both  groups,  there  were  six  chances  out  of  ten  that  the 
obtained  averages  would  not  vary  from  the  true  averages  by 
more  than  one  point. 
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If  the  proper  educational  level  is  reached,  the  educational 
index  according  to  Pintner  should  equal  the  mental  index,  or 
rather  should  not  vary  from  the  mental  index  by  more  than  8 
points. 

In  the  case  of  group  P,  the  average  educational  index  was 
five  points  below  the  mental  index,  an  insignificant  difference. 

In  the  case  of  group  F,  however,  the  average  educational 
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index  was  ten  points  above  the  mental  index,  a  significant  dif- 
ference. 

C.  General  Discussion 

It  would  seem  that  group  F,  consisting  of  graduates  of  ele- 
mentary schools,  had  been  pushed  ahead  or  had  the  tenacity  to 
push  ahead  educationally  beyond  their  mental  level,  whereas 
group  P  had  reached  an  educational  level  suitable  to  their  men- 
tal development. 

In  order  to  make  a  clearer  analysis  of  this  situation,  a  more 
careful  study  between  educational  and  mental  indices  was 
made.  The  following  table  shows  the  differences  in  indices 
within  the  two  groups : 


Group 

Per  cent  with 

Per  cent  with 

Per  cent  with 

plus    differen- 

minus   differen- 

equal   indices 

ces,  ed.  index 

ces,  ment. 

8  pts.  or  more 

index  8  pts.  or 

above  mental 

more  above  ed. 

index. 

index. 

F 

54.7; 

5.4 

39.9 

P 

8.4 

32.7 

58.9 

Chart  5  shows  graphically  these  results. 

Over  one-half  the  girls  in  the  better  group  were  pushed 
ahead  or  had  the  perseverance  to  push  ahead  educationally  be- 
yond their  mental  level,  whereas  only  a  small  per  cent  were 
lazy  and  did  not  measure  up  educationally  to  what  they  were 
capable  of  doing  mentally. 

In  group  P,  over  one-half  the  girls  were  adjusted  education- 
ally to  their  mental  level  and  only  a  small  per  cent  had  been 
pushed  ahead  or  persevered  enough  to  push  ahead  education- 
ally. But  about  33  per  cent  had  not  reached  the  educational 
level  of  which  they  were  capable. 

In  order  to  find  out  a  cause  for  the  large  number  of  girls 
in  group  F  being  pushed  ahead  educationally,  the  average  In- 
telligence Quotient  on  the  Otis  test  for  this  particular  group 
was  determined  to  see  whether  their  I.Q.s  were  higher  than 
those  of  the  whole  of  group  F.  A  higher  I.Q.  would  imply  more 
capacity  for  absorbing  academic  work. 

This  group  superior  educationally  consisted  of  51  girls. 
Their  average  I.Q.  was  103.6  with  a  P.E.  of  5.4. 
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Fifty-eight  per  cent  of  this  group  reached  or  exceeded  the 
median  for  the  whole  group  of  93  girls. 

Their  average  I.Q.  was  one  point  higher  than  that  of  the 
whole  group,  but  also  their  P.E.  was  one  point  larger  than  the 
P.E.  of  the  distribution  for  the  whole  group,  so  that  the  small 
difference  in  I.Q.  would  hardly  explain  their  higher  education- 
al achievement,  except  possibly  in  a  few  cases. 

Similarly,  the  average  I.Q.  for  the  31  girls  in  group  P,  whose 
mental  level  was  above  their  educational  level,  was  deter- 
mined. The  average  I.Q.  was  82.9  with  a  P.E.  of  6.2. 
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Forty-six  per  cent  of  this  group  reached  or  exceeded  the 
median  for  the  whole  group  of  95  girls. 

This  average  I.Q.,  82.9,  was  two  and  one-half  points  below 
the  average  for  the  whole  group,  but  again  in  this  case  the 
P.E.  was  one  point  larger  than  that  of  the  total  group,  so  that 
the  difference  in  I.Q.  would  not  be  very  significant,  except  in  a 
certain  number  of  cases. 

More  likely  an  explanation  would  have  to  be  sought  in  the 
direction  of  motives  or  character  traits.  Interest  in  academic 
work,  in  verbal  material,  or  persistence  and  application  would 
cause  a  girl  to  absorb  more  educational  material  than  the  nor- 
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mal  amount  at  her  mental  level.  Lack  of  interest  in  academic 
work  or  laziness  and  lack  of  concentration  would  cause  a  girl 
to  fail  in  the  academic  work  of  which  she  was  mentally  capa- 
ble. 

Among  the  4,215  children  tested  by  Pintner  on  mental  and 
educational  tests,  8.3  per  cent  of  the  backward  did  less  work 
than  was  expected  of  them,  whereas  44.3  per  cent  of  the  nor- 
mal did  less  than  was  expected  of  them.-^  Thirty-nine  and 
eight-tenths  per  cent  of  the  backward  did  more  work  than 
usually  accomplished  at  their  mental  level,  and  49.3  per  cent 
of  the  normal  group  did  more  than  was  expected  of  them. 

Assuming  group  F  to  be  an  average  group  in  intelligence 
and  group  P  to  be  below  the  average  in  intelligence,  it  would 
seem  that  the  results  obtained  on  the  Pintner  tests  in  this 
study  were  the  reverse  of  those  obtained  by  Pintner.  Group  P 
had  not  gone  ahead  educationally  as  had  the  backward  group 
in  the  public  schools,  and  group  F  had  gone  ahead  education- 
ally beyond  that  of  the  normal  group  in  the  schools.  It  must  be 
remembered,  however,  that  group  P  had  dropped  out  of  school 
and  was  no  longer  receiving  academic  training.  On  the  other 
hand,  group  F  was  receiving  academic  training,  much  more 
than  the  average  public  school  graduate  who  does  not  go  to 
high  school  receives.  Their  drill  in  English,  in  arithmetic  and 
in  civics  at  the  trade  school,  would  have  aided  considerably  in 
raising  their  educational  level. 


Summary 

On  a  test  for  intelligence  not  involving  language  ability, 
the  two  groups  differed  less  than  they  did  on  a  test  for 
general  abstract  intelligence. 

The  correlations  between  the  non-language  and  verbal 
tests  were  not  high  enough  to  warrant  much  correspond- 
ence between  ability  to  cope  with  abstract  verbal  and 
more  concrete  non-verbal  material. 

The  two  groups,  as  would  be  expected  from  their  dif- 
ferent amounts  of  school  training,  differed  very  greatly 
on  their  educational  achievements.  Group  F  went  ahead 
educationally  beyond  the  point  their  mental  level  would 
indicate.  Group  P  was  about  at  the  normal  educational 
level  for  their  given  amount  of  mental  capacity,  although 
a  certain  group,  33  per  cent,  had  not  come  up  education- 
ally to  their  mental  level. 


CHAPTER  V 

Results — Mechanical  and  Motor  Capacities 
A.  Mechanical  Test 

The  problem  of  whether  ability  to  handle  tools,  to  construct 
mechanical  apparatus  is  an  ability  entirely  independent  of  the 
ability  to  work  with  abstract  material  has  not  been  entirely 
solved  as  yet.  The  tendency  in  America  seems  to  be  to  con- 
sider the  two  traits  as  independent,  the  one,  according  to 
Thorndike's  classification,  consisting  of  abstract  intelligence 
and  the  other  of  mechanical  intelligence,  but  that  the  chances 
are  great  that  a  subject  scoring  high  in  abstract  intelligence 
will  also  score  high  in  mechanical  ability.-^ 

The  girls  in  group  F  were  doing  more  complicated  mechani- 
cal work  than  the  girls  in  group  P.  The  former  were  cutting 
out  materials,  measuring  and  fitting  parts  of  garments  to- 
gether. The  latter  had  most  of  the  more  complicated  work 
done  for  them,  such  as  cutting  out  materials  and  fitting  pieces 
together.  Thus,  the  two  groups  differed  not  only  in  intelligence 
as  shown  by  the  intelligence  testing,  but  in  the  mechanical 
ability  needed  in  the  trade  work  of  dressmaking  and  millinery. 

The  Stenquist  Assembling  Test  does  not  necessarily  measure 
the  mechanical  ability  needed  for  work  in  needle  trades,  in 
fact  it  was  not  designed  to  test  trade  skill,  but  it  does  measure 
mechanical  ability  in  general,  the  innate  ability  to  manipulate 
mechanical  objects.  It  was,  therefore,  given  to  the  two  groups 
of  girls  with  a  view  of  finding  differences  in  native  mechanical 
ability  between  them. 

The  method  of  scoring  used  by  Stenquist  did  not  allow  for 
many  partial  scores.  It  was  standardized  for  boys  and  the 
girls  on  whom  it  was  tried  out  made  very  low  scores.  As  the 
results  were  not  to  be  compared  to  other  groups  but  only 
inter  se,  a  combined  method  of  scoring  was  adopted,  in  order 
to  give  .l.j  girls  more  credit  for  the  partial  work  they  did.  The 
scoring  used  in  the  army  testing^"  was  combined  with  the  scor- 
ing later  adopted  by  Stenquist.  This  scoring  still  made  the 
total  score  possible  100  and  the  total  score  for  each  of  the  ten 
tests  10,  but  it  gave  more  credit  to  partial  work  on  most  of  the 
tests. 

34 
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The  results  for  the  two  groups  of  girls  were  as  follows : 


Group 

No. 

Av.  Score 

P.E. 

P.E.  Av. 

Range 

Actual 
Dif. 

P.E. 
Dif. 

Median 

F 
P 

93 
95 

34.4 
21.5 

7.9 
7.6 

.82 
.78 

10-75 
4-49 

12.9 

1.13 

33.7 
20.2 

Chart  6  shows  the  two  distributions. 

Sixteen  and  two-tenths  per  cent  of  group  P  reached  or  ex- 
ceeded the  median  for  group  F. 
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There  were  six  chances  in  ten  for  both  groups  that  the  ob- 
tained average  would  not  vary  from  the  true  average  by  more 
than  one  point. 

There  was  a  reliable  difference  between  the  two  groups  for 
the  actual  difference  which  was  12.9  was  eleven  times  greater 
than  the  P.E.  of  the  difference,  1.13. 

The  girls'  scores  would  have  been  lower  if  only  one  system 
of  scoring  had  been  used.  Even  with  the  higher  scores,  how- 
ever, the  girls  did  not  measure  up  to  the  average  norms  in  the 
army  testing.  The  norms  derived  in  the  work  in  the  army  were 
based  on  909  cases.  Scores  from  40  to  79  were  average  and 
were  given  the  grade  of  C.  Scores  from  20  to  39  were  given 
the  grade  of  D.^'^  Both  groups  F  and  P  would  fall  within  the  D 
grade.  As  group  P  came  at  the  lower  end  of  grade  D,  with  a 
less  liberal  scoring,  they  would  most  likely  have  fallen  within 
grade  E  from  0  to  19. 

Colvin  gave  the  Stenquist  test  to  two  groups,  one  of  boys 
and  one  of  girls,  both  in  high  school. ^^  The  boys  did  very  de- 
cidedly better  than  the  girls.  But  he  did  not  conclude  that  the 
girls  were  inferior  to  the  boys  in  mechanical  skill.  He  said, 
"girls  traditionally  are  not  interested  in  things  mechanical, 
and  not  being  interested  in  them,  they  do  not  learn  about  them. 
They  may  or  may  not  have  equal  innate  mechanical  intelli- 
gence."  (p.  21,  ref.  27.) 

Miss  Treat  of  the  Vocational  Adjustment  Bureau  gave  the 
same  Stenquist  test  to  50  feeble-minded  girls  in  a  special  train- 
ing class  for  electric  power  machine  operating.^-  She  used  the 
same  combined  method  of  scoring  as  was  used  in  this  study. 
The  girls  tested  were  about  of  the  same  chronological  age  as 
the  girls  in  group  P  but  their  intelligence  level  was  lower.  On 
the  Stanford-Binet,  their  average  I.Q.  was  58.5  with  a  Q.  of 
5.5.  On  the  Stenquist  test  their  average  score  was  29.6  with  a 
Q.  of  8.6.  The  average  for  group  P  was  only  21.5.  Contrary  to 
expectation,  this  feeble-minded  group  did  somewhat  better 
than  Group  P  in  mechanical  testing,  although  not  as  well  as 
the  normal  group  F.  One  of  the  feeble-minded  girls  with  spe- 
cially good  mechanical  ability  made  a  score  of  81,  higher  than 
any  girl  in  group  F. 

More  accurate  interpretation  of  these  results  could  be  made 
if  the  new  method  of  scoring  had  been  carefully  checked  up 
during  the  testing  between  the  examiners  at  the  Vocational 
Bureau  and  at  the  trade  school.    This  could  not  be  done,  al- 
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though  Miss  Treat  and  the  present  writer  went  carefully  over 
the  scoring  beforehand  so  that  there  was  not  room  for  very- 
great  differences  of  opinion  on  the  scoring. 

It  seems  safe  to  conclude,  however,  that  general  intelligence 
was  not  the  only  factor  making  for  success  on  the  mechanical 
test,  for  the  feeble-minded  girls  did  as  well  as  borderline  girls. 
The  low  correlations  between  intelligence  and  mechanical  abil- 
ity bear  out  this  fact. 

Correlations  were  made  on  the  one  hand  between  the  Sten- 
quist  scores  and  the  Otis  scores,  and  on  the  other  hand  between 
the  Stenquist  scores  and  the  Pintner  Non-Language  scores.  In 
all  cases  raw  scores  were  used  in  correlating.  The  following 
table  shows  the  correlations  between  the  Stenquist  Test  and 
the  Otis  Test: 

Group  Pearson  r  P.E. 

F                               +.10                          .07                 ~ 
P +.22 ^7 

The  correlations  were  extremely  low  and  entirely  insignifi- 
cant as  in  both  cases  the  correlations  were  not  four  times 
greater  than  their  probable  errors. 

Furthermore,  the  actual  difference  between  the  two  correla- 
tions proved  to  be  insignificant.  The  P.E.  of  the  difference  be- 
tween the  two  correlations  was  .10  which  made  the  actual  dif- 
ference only  1.2  times  as  great  as  this  P.E.  of  the  difference. 
The  actual  difference  would  have  to  be  four  times  as  great  as 
the  P.E.  of  the  difference  to  make  for  a  real  difference  between 
the  two  correlations. 

These  correlations  were  similar  to  those  found  by  Stenquist. 
Among  adults  he  obtained  correlations  that  averaged  around 
+  .30  between  the  Army  Alpha  and  Series  I  of  his  Assembling 
Tests.^*^  Among  100  7th  and  8th  grade  school  boys  he  found  the 
following  correlations : 

Between  composite  intelligence  scores 

and  his  Assembling  Tests,  Series  I  r  =  +.23  ±.04 

Between  composite  intelligence  scores 

and  his  Assembling  Tests,  Series  II  r=  +.34  ±.06" 

Toops  gave  a  combined  arithmetic  test  and  reading  test  de- 
vised at  Teachers'  College  to  a  large  group  of  boys  and  girls  in 
the  public  schools. ^^  This  test  correlated  very  highly  with 
standard  intelligence  tests.  He  also  gave  the  Stenquist  Assemb- 
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ling  Test  with  the  actual  objects  to  the  same  groups.   He  ob- 
tained the  following  correlations: 


A.  Boys. 

Chron.  . 

Age 

No. 

Pearson  r 

P.E. 

12 

107 

+.17 

.06 

13 

151 

+.10 

.05 

14 

120 

+.17 

.06 

15 

57 

+  .26 

.08 

B.  Girls. 

12 

76 

+  .18 

.07 

13 

120 

+.29 

.06 

14 

83 

+  .18 

.07 

15 

39 

+  .06 

.11 

These  results  would  bear  out  the  results  obtained  in  this 
study,  indicating  little  relation  between  ability  to  succeed  on 
an  abstract  verbal  test  and  to  work  with  mechanical  objects. 

The  correlations  between  the  Stenquist  scores  and  the  Pint- 
ner  Non-Language  scores  came  out  higher  and  more  equal  for 
the  two  groups.  These  correlations  were  as  follows : 

Group  Pearson  r  P.E. 

F                              +.37                          ^6 
P +.43 ^06 

Dr.  Poull  felt  that  the  Pintner  Non-Language  Test  meas- 
ured interest  in  mechanics,  where  visualization  rather  than 
abstraction  was  involved.-^  She  took  a  group  of  boys,  104  in 
number,  who  had  expressed  a  preference  for  an  occupation 
that  required  mechanical  ability  and  found  that  these  boys 
made  higher  scores  on  the  Pintner  test  than  did  an  unselected 
group  of  boys.  On  the  whole,  she  found  a  high  degree  of  cor- 
respondence between  interest  in  mechanics  and  success  on  the 
Pintner  test. 

This  conclusion  could  not  be  carried  over  to  the  results  of 
this  study  for  the  relation  between  interest  in  mechanics  and 
mechanical  ability  would  first  have  to  be  found,  and  in  the 
second  place  the  question  whether  the  interest  of  girls  in 
mechanical  operations  correlated  as  highly  with  success  in 
the  Pintner  test  as  it  did  in  the  case  of  boys  would  have  to  be 
determined.  But  as  the  correlations  between  the  Stenquist 
mechanical  test  and  the  Pintner  test  were  suggestive  of  some 
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relation  between  them,  such  as  ability  to  co-ordinate  eye  and 
hand  movements,  there  would  be  room  for  further  research 
with  these  two  types  of  tests.  An  attempt  at  this  was  done  by 
correlating  these  tests  with  the  trade  tests. 

B.  Mechanical  Ability,  Intelligence   and   Trade   Testing 

Group  P  had  been  given  trade  tests  on  which  they  were 
rated  on  a  numerical  scale.  As  these  results  were  available,  it 
seemed  desirable  to  correlate  them  with  the  intelligence  and 
mechanical  tests. 

The  trade  tests  were  rated  on  a  five-point  scale,  each  of  five 
traits  being  rated  separately,  speed,  accuracy,  neatness,  ability 
to  handle  the  work  and  ability  to  grasp  directions.  The  highest 
score  possible  on  the  tests  was  25.  The  scores  on  the  two  tests, 
handsewing  and  machine  stitching,  were  combined  as  the  work 
of  dressmaking  and  millinery  involves  both  ability  to  do  hand 
and  machine  work.  Therefore,  the  highest  possible  score  was 
50.  The  pasting  test  was  not  included  as  it  was  not  used  in 
the  school  for  vocational  guidance  to  any  great  extent. 

The  95  girls  in  group  P  had  the  following  scores  on  the  two 
trade  tests : 


Av.   Score 

P.E. 

Median 

Range 

27.2 

3.1 

28.4 

11-33 

These  trade  test 
ner  and  Stenquist 

scores 
scores 

were  correlated  with  the  Otis,  Pint- 
with  the  following  results : 

Tests 

Pearson  r 

P.E. 

Otis  vs. 

Trade  tests  -f  .37  .06 

Pintner  vs. 

Trade  Tests  +.55  .05 

Stenquist  vs. 

Trade  Tests +.36 .06 

The  correlations  were  not  high,  and  only  approached  signifi- 
cance. 

The  Otis  and  Stenquist  tests  proved  to  be  better  criteria  of 
trade  ability  at  the  upper  and  lower  ends  of  the  distribution 
on  the  trade  tests.  Of  the  ten  girls  receiving  scores  of  32  or  33 
on  the  trade  tests,  7  had  I.Q.s  above  the  average  for  the  group 
and  only  3  had  I.Q.s  below  the  average.  Of  the  same  ten  girls, 
6  had  Stenquist  scores  above  the  average  for  the  group  and  4 
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had  scores  below  the  average.  Among  the  nine  girls  who  had 
trade  test  scores  below  20,  8  had  I.Q.s  below  the  average  for 
the  group  and  only  one  had  an  I.Q.  above  the  average.  Of  the 
same  nine  girls,  7  had  Stenquist  scores  below  the  average  and 
2  had  scores  above  the  average. 

As  a  general  rule  a  test  measures  more  than  one  factor.  The 
trade  tests  were  devised  to  measure  trade  skill,  but  undoubted- 
ly other  factors  such  as  intelligence  in  the  ability  to  grasp  di- 
rections were  involved.  Often  two  tests  correlate  highly  due 
to  one  common  factor  between.  If  this  common  factor  is  elim- 
inated, the  correlations  may  be  considerably  lowered.  By  using 
the  method  of  partial  correlation,  it  was  possible  to  rule  out 
certain  factors  common  to  the  various  tests  in  order  to  find 
out  what  the  resulting  correlations  would  be. 

An  analysis  was  made  of  the  correlations  existing  among 
the  three  tests,  the  Pintner  Non-Language,  the  trade  tests,  and 
the  Otis. 

In  the  first  place,  the  factor  of  abstract  intelligence  was 
ruled  out  of  the  correlation  between  the  Pintner  and  the  trade 
tests  by  using  the  partial  correlation  formula: 

rl2  — rl3r23 

'^'^^'^=     Jl  —  rm      ^1  — r^23 

The  Pintner  test  was  taken  as  1,  the  trade  tests  as  2  and  the 
Otis  test  as  3.  The  resulting  correlation  was  plus  .44  as  com- 
pared to  plus  .55  before  the  intelligence  factor  was  partialled 
out.  Intelligence  played  some  part  in  success  on  both  the  non- 
language  and  the  trade  tests,  but  they  evidently  had  another 
common  bond  between  them,  as  the  correlation  remained  rela- 
tively high.  This  bond  was  most  likely  visualization  and  eye 
and  hand  co-ordination,  suggested  by  Dr.  Poull.-" 

In  the  second  place,  the  co-ordination  factor  in  the  Pintner 
test  was  partialled  out  of  the  correlation  between  the  Otis  test 
and  the  trade  test  by  using  the  formula  for  r  23.1.  The  result- 
ing correlation  was  plus  .11  instead  of  plus  .37,  showing  that 
the  common  element  of  abstract  intelligence  played  little  part 
in  the  correlation  between  the  Otis  and  the  trade  tests. 

Thirdly,  the  factor  involved  in  the  trade  tests  was  ruled  out 
of  the  correlation  between  the  Pintner  and  the  Otis  tests.  The 
formula  for  r  13.2  was  used.  The  resulting  correlation  was 
plus  .42  as  compared  to  plus  .55  before  the  factor  in  the  trade 
tests  was  partialled  out.   The  correlation  was  lowered  but  in- 


IN  SKILLED  TRADE  TRAINING  41 

telligence  was  still  the  predominant  element  in  the  two  tests. 

The  correlation  between  the  Otis  test  and  the  Stenquist 
mechanical  test  had  proved  to  be  so  low  that  it  did  not  seem 
probable  that  the  intelligence  factor  helped  in  the  correlation 
of  plus  .36  between  the  mechanical  test  and  the  trade  tests. 
In  order  to  verify  this  assumption,  the  intelligence  factor  was 
ruled  out  of  this  correlation  by  the  same  method  used  in  the 
above  partial  correlations.  The  result  was  that  the  relation 
between  the  Stenquist  test  and  the  trade  tests  remained  prac- 
tically the  same,  the  correlation  being  plus  .31  instead  of  plus 
.36. 

The  following  table  shows  more  clearly  the  correlations  and 
partial  correlations  obtained: 

A.  1  =  Pintner  test.  2  =  Trade  tests.       3  =  Otis  test. 

rl2=4-.55  r  12.3  =  +.44 

r23  =  +.37  r23.1  =  +.ll 

rl3=+.55  r  13.2  =+.42 

B.  1  =  Stenquist  test.        2  =  Trade  tests.         3  =  Otis  test. 

r  r 

12  =+.36  12.3  =+.31 

These  correlations  and  partial  correlations  indicated  that  in- 
telligence not  involving  language  ability,  ability  to  co-ordinate 
eye  and  hand,  and  mechanical  ability  were  more  dominant  fac- 
tors in  the  success  on  the  trade  tests  than  was  abstract  intelli- 
gence. 

Miss  Treat  in  her  work  with  feeble-minded  girls  found  sim- 
ilar correlations.^^  fpj^g  girls  were  trained  for  six  weeks  on 
power  machine  operating.  They  were  rated  on  a  five-point 
scale  as  were  the  girls  in  group  P.  Their  final  ratings  were 
taken  as  the  criteria.  The  score  was  weighted,  as  speed  and 
accuracy  were  considered  more  significant  than  neatness, 
grasp  of  directions,  handling  of  the  material,  and  attitude. 
The  criteria  were  correlated  with  the  mental  age  on  the 
Stanford-Binet  and  with  the  Stenquist  test.  The  correlations 
were  as  follows : 

Tests  Pearson  r  (converted  from  the  P.E. 

Rank  Method  R.) 
Criteria 

vs. 
mental  age  +.39  .08 

Criteria 

vs. 
Stenquist  +.35  .08 
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These  correlations  were  almost  identical  with  those  found  in 
this  study. 

C.  Motor  Tests 

In  this  study  motor  ability  is  considered  as  part  of  the  men- 
tal make-up.  The  simple  task  of  picking  up  a  match  involves 
a  certain  amount  of  mental  effort,  the  ability  to  co-ordinate 
eye  and  hand  and  to  know  what  is  to  be  done. 
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The  purpose  in  using  the  simple  motor  tests  was  to  see  how 
far  the  two  groups  of  girls  differed  in  speed  of  movement 
where  very  little  of  a  higher  order  of  mentality  was  required, 
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beyond  that  of  understanding  directions.    Simple  motor  tests 
never  correlate  highly  with  tests  of  intelligence.^* 

The  following  table  shows  the  results  for  the  three  tests  of 
motor  speed: 


Ac- 

Av. 

Unit  of 

P.E. 

tual 

P.E. 

Test 

Group 

No. 

Score 

Measure 

P.E. 

Av. 

Diff. 

Diff. 

M. 

Zigzag 

F 

93 

17.9 

Av.  no.  of 
zigzag 
lines  on 
last  3 
trials 

3.6 

.37 

17.9 

3.5 

.54 

Zigzag 

P 

95 

14.4 

« 

3.9 

.39 

13.1 

Match  box 

F 

93 

39.4 

Time  in 
seconds 

6.2 

.64 

7.2 

1.12 

38.3 

Match  box 

P 

94 

46.6 

« 

8.9 

.92 

44.7 

Peg  board 

F 

93 

221.3 

<< 

21.9 

2.3 

27.7 

4.75 

217.8 

Peg  board 

P 

94 

249.0 

« 

20.4 

4.1 

242.4 

Chart  7  shows  the  distributions  on  these  three  tests. 
The  overlapping  of  group  P  beyond  the  median  of  group  F 
was: 


Zigzag  Test 

:     30.3  per 

cent. 

Match  Box  Test 

:     28      per 

cent. 

Peg  Board  Test 

:     34      per 

cent. 

In  all  three  tests,  group  F  was  superior  in  speed  to  group  P, 
but  the  overlapping  was  very  much  greater  than  in  the  intelli- 
gence and  mechanical  tests. 

Chart  8  shows  the  different  per  cents  of  overlapping  for  all 
of  the  tests  in  order  to  compare  them  to  the  motor  tests. 

The  chances  that  the  obtained  averages  would  not  vary  by 
more  than  one  point  from  the  true  averages  were  determined 
with  the  following  results : 

Test  .  Group  No.  of  chances  in  10. 

9 
9 
7 
5 
2 
1 

A  variation  of  one  point  on  the  Peg  Board  test  where  the 
scores  were  so  large  would  not  be  significant.   Therefore,  the 
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Match  Box 
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Peg  Board 
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number  of  chances  in  ten  that  the  obtained  averages  on  this 
test  would  not  vary  from  their  true  averages  by  more  than  ten 
points  was  determined.  For  group  F,  the  chances  were  prac- 
tically 10  out  of  10,  and  for  group  P  the  chances  were  9  out  of 
10. 

The  actual  differences  between  the  averages  of  the  two 
groups  were  true  differences,  as  these  differences  were  all  over 
five  times  greater  than  the  P.E.  of  their  differences  on  the 
three  tests. 

The  Zigzag  test  was  given  also  to  the  group  of  girls  being 
trained  to  do  power  machine  operating  by  the  Vocational  Ad- 
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justment  Bureau.^-  The  average  score  for  50  girls  was  11.9 
with  a  Q.  of  1.4.  These  girls  were  slower  than  the  borderline 
girls  in  group  P  whose  average  was  14.4.  The  correlation  be- 
tween this  test  and  the  trade  ability  of  the  50  feeble-minded 
girls  turned  out  to  be  negative,  minus  .49  with  a  P.E.  of  .07. 

The  trade  teachers  felt  that  the  girls  in  the  annex  worked 
at  a  slower  rate  than  did  the  girls  in  the  better  group,  that 
they  could  not  speed  up  as  fast  on  handsewing  and  on  straight 
machine  stitching.  The  three  speed  tests  showed  only  small 
differences  between  the  two  groups,  but  enough  to  indicate  a 
difference  in  speed  of  movement.  These  tests,  however,  were 
very  short,  they  in  no  way  tested  sustained  speed  of  movement 
over  a  period  longer  than  a  very  few  minutes.  If  longer  tests 
had  been  given  for  ability  to  maintain  a  certain  rate  of  speed 
over  a  more  prolonged  period  of  time,  most  likely  greater  dif- 
ferences between  the  two  groups  would  have  occurred. 

In  working  with  the  results  of  the  Otis  test,  it  was  found 
that  group  F  was  less  variable  than  group  P,  that  the  former 
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was  only  74  per  cent  as  variable  as  the  latter.  In  order  to  see 
whether  group  F  remained  less  variable  than  group  P,  the 
relative  variability  of  the  two  groups  was  determined  on  the 
three  motor  tests  and  also  on  the  other  intelligence,  the  educa- 
tional and  the  mechanical  tests.    Using  the  formula, 

S.D. 

-^ X  100, 

Average 
and  assuming  the  variability  of  group  P  to  be  1,  group  F  was 
found  to  be : 
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71.4  per  cent  as  variable  as  group  P  on  the  Zigzag  test, 

83.6  per  cent  as  variable  as  group  P  on  the  Match  Box  test, 

61      per  cent  as  variable  as  group  P  on  the  Peg   Board   test, 

80      per  cent  as  variable  as  group  P  on  the  Pintner    Non-Language, 

62.8  per  cent  as  variable  as  group  P  on  the  Pintner  Educational, 

65.1  per  cent  as  variable  as  group  P  on  the  Stenquist. 

Group  F  was  consistently  less  variable  on  all  the  tests  than 
was  group  P,  due  most  likely  to  the  fact  that  the  group  was 
composed  of  a  more  homogeneous  selection,  that  is  group  F 
was  all  at  the  same  educational  level,  whereas  group  P  was 
not. 

The  tapping  test  did  not  turn  out  successfully,  so  that  only 
a  brief  indication  of  the  results  obtained  is  worthy  of  notice. 
As  the  test  was  given  in  this  experiment,  the  girls  were  re- 
quired to  make  rhjrthmical  thrusts  at  different  rates  of  speed. 
They  were  unable,  however,  to  sustain  the  rhythm  for  100 
thrusts,  they  often  either  hurried  too  fast  or  went  too  slowly. 
The  errors  they  made,  therefore,  were  due  not  only  to  missing 
the  holes  but  to  inability  to  keep  time,  consequently  no  scoring 
could  be  made  on  the  number  of  misses,  as  was  originally  in- 
tended. The  girls  had  been  given  practice  trials  at  the  first 
two  rates  of  speed,  but  either  the  practice  was  not  sufficient 
or  they  forgot  to  listen  to  the  metronome  during  the  actual 
experiment. 

The  girls  had  a  limited  time  during  which  the  testing  could 
be  done,  so  that  the  experiment  could  not  be  carried  on  exten- 
sively over  many  practice  trials  and  a  great  number  of  actual 
trials  as  was  done  by  Dr.  Garrett  in  testing  for  speed  and  ac- 
curacy among  college  students.^^ 

The  only  results  possible  were  to  show  the  number  of  girls 
in  each  group  who  succeeded  in  making  a  perfect  perform- 
ance, that  is  one  hundred  hits  absolutely  in  time  to  the  metro- 
nome, at  the  different  rates  of  speed. 

The  following  table  shows  these  results: 


Time  per 

No. 

Group  F 

No. 

Group  P 

Rate, 

Correct 

Per  cent 

Correct 

Per  cent 

Beats  per 

Thrust 

Correct 

Correct 

Minute 

60 

1     second 

43 

46.2 

18 

19.1 

96 

%   second 

31 

33.3 

12 

12.8 

120 

%  second 

7 

7.5 

5 

5.3 

160 

%   second 

6 

6.5 

3 

3.2 

240 

%   second 

0 

0 

0 

0 
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Nearly  one-half  of  the  girls  in  group  F  were  able  to  make 
perfect  scores  at  the  slowest  rates,  whereas  only  one-fifth  of 
Group  P  was  able  to  do  so. 

At  the  second  rate  of  speed  about  a  third  of  group  F  was 
able  to  make  perfect  scores  and  only  one-eighth  of  group  P 
could  do  so. 

At  the  third  and  fourth  speed,  only  a  few  girls  in  both 
groups  could  maintain  the  rhythm  and  hit  all  the  holes.  A  few 
more  in  group  F  succeeded  in  doing  so  than  in  group  P. 

At  the  fastest  rate  of  speed,  no  girl  in  either  group  suc- 
ceeded in  making  a  perfect  score. 

The  results  indicate  that  a  greater  number  of  girls  in  the 
better  group  were  able  to  keep  time  to  a  metronome  and  to 
make  no  errors  in  hitting  the  holes  than  were  those  in  the 
poorer  group. 

Summary. 

a.  Group  F  succeeded  better  on  the  mechanical  test  than  did 
group  P.  The  two  groups  did  not  differ  as  much  in  me- 
chanical ability  as  they  did  in  abstract  intelligence  and 
in  educational  achievement.  The  difference  was  about 
equal  to  the  difference  between  the  two  groups  on  the 
non-language  intelligence  test. 

b.  There  was  no  significant  correlation  between  the  Sten- 
quist  test  and  the  Otis  test  in  either  group.  This  result 
was  comparable  to  that  found  on  other  groups  of  girls. 
Between  the  Stenquist  test  and  the  Pintner  Non-Lan- 
guage there  was  some  correlation,  indicating  some  com- 
mon bond  between  them. 

c.  In  group  P,  there  was  some  correlation  between  ability 
to  succeed  on  the  trade  tests  of  handsewing  and  machine 
stitching  and  abstract  intelligence,  intelligence  not  in- 
volving language  and  mechanical  ability. 

After  partialing  out  the  factor  of  abstract  intelligence 
from  the  correlations  between  the  non-language  and  the 
trade  tests,  and  the  Stenquist  and  the  trade  tests,  the 
correlations  remained  approximately  as  they  had  been. 
After  partialing  out  the  factor  involved  in  the  Pintner 
Non-Language  test,  eye  and  hand  co-ordination,  from  the 
correlation  between  the  Otis  and  the  trade  tests,  the  re- 
sulting correlation  was  greatly  lowered,  showing  that 
abstract  intelligence  was  not  significant  for  success  on 
the  trade  tests. 

d.  The  two  groups  differed  somewhat  on  the  motor  tests  for 
speed,  but  not  to  the  extent  that  they  did  on  the  other 
tests. 
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e.  More  girls  in  group  F  were  able  to  tap  rhythmically  and 
without  mistakes  than  were  the  girls  in  group  P. 

f .  Group  F  was  less  variable  than  group  P  on  the  motor  as 
well  as  on  the  intelligence,  the  educational  and  the  me- 
chanical tests. 


CHAPTER  VI 

Results — Will-Temperament  Tests 

"People  differ  not  only  in  intelligence  and  efficiency,  but 
in  an  intangible  something  referred  to  as  'personality.'  "^^ 
The  need  for  measuring  personality  differences  has  been  and 
is  being  felt  more  and  more,  especially  in  the  field  of  voca- 
tional guidance  where  intelligence  and  trade  testing  show  a 
person's  innate  and  acquired  abilities  in  specific  directions, 
but  do  not  show  to  what  extent  these  abilities  will  be  exerted 
or  can  be  depended  upon. 

In  training  the  girls  at  the  Manhattan  Trade  school  and 
at  the  annex,  the  teachers  who  had  dealt  with  both  the  better 
and  the  poorer  groups,  felt  that  lack  of  persistence  and  power 
of  concentration  caused  the  girls  in  the  poorer  group  to  fail 
where  the  better  girls  succeeded.  They  also  found  many  girls 
in  the  poorer  group  less  obedient,  less  amenable  to  discipline. 
These  differences  between  the  two  groups  seemed  to  be  voli- 
tional differences,  unwillingness  to  stick  to  one  thing  and  un- 
willingness to  do  what  they  were  told  to  do. 

The  cause  for  these  differences  could  not  be  gone  into  in  a 
study  of  this  kind,  but  a  tentative  measure  of  them  could  be 
made.  The  Will-Temperament  tests  of  Downey  seemed  to  be 
the  best  attempt  at  volitional  measuring  so  far  devised.  The 
tests  measure  motor  activity,  largely  that  of  handwriting, 
under  different  conditions  where  persistence,  patience,  speed, 
or  flexibility  are  required. ^^ 

In  her  book  on  Will-Temperament  Testing,  Downey  shows 
how  far  the  tests  have  proved  successful,  especially  in  inter- 
preting the  profiles  of  individuals.^^  As  quantitative  meas- 
ures, however,  the  validity  of  the  scale  as  now  constituted  has 
been  questioned. 

Ruch  and  Del  Manzo  have  probably  made  the  best  and  most 
thorough  statistical  study  of  the  reliability  of  the  group  test, 
the  form  used  in  this  study.^**  They  concluded  that  the  valid- 
ity of  some  of  the  individual  tests  was  doubtful,  that  the  pres- 
ent grouping  of  tests  into  certain  patterns  did  not  yield  favor- 
able inter-correlations,  that  the  traits  measured  were  hard  to 
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identify  by  teachers  estimating  them  in  view  of  the  fact  that 
correlations  between  teachers'  estimates  and  scores  were  so 
low,  and  that  the  reliability  of  the  scale  was  most  likely  not 
higher  than  plus  .40  as  an  estimate  of  the  correlation  which 
would  be  found  if  two  similar  forms  were  available. 

In  spite  of  these  difficulties,  the  group  test  was  given  to  the 
two  groups  of  girls.  It  seemed  best  to  take  each  test  separate- 
ly, not  as  part  of  a  pattern,  and  to  see  if  any  differences  be- 
tween the  two  groups  could  be  found  on  individual  tests.  No 
attempt  at  total  scores  or  group  scoring  was  made,  nor  at  cor- 
relations between  tests,  nor  at  correlations  with  criteria. 

The  twelve  tests  include  :*° 

A.  Speed  of  Movement.    Normal  speed  of  handwriting. 

B.  Freedom  from  Load.    Rapid  speed  of  handwriting  as  com- 

pared to  normal  speed. 

C.  Flexibility.     Ability  to  disguise  handwriting  and  to  copy 

different  kinds  of  handwriting. 

D.  Speed  of  Decision.    Speed  of  deciding  upon  your  own  char- 

acter traits. 

E.  Motor  Impulsion.    Writing  under  distraction  as  compared 

to  normal  handwriting. 

F.  Self-Confidence.  Confidence  in  the  truth  or  falsity  of  state- 

ments made  about  words  read  by  the  examiner  earlier  in 
the  testing. 

G.  Non-Compliance.    Resistance  to  suggestions,  made  by  the 

examiner. 

H.  Finality  of  Judgment.     Changing  your  mind  about  char- 
acter traits  already  checked. 

I.  Motor  Inhibition.     Ability  to  control  and  guide  a  pencil 
very  slowly  along  dotted  lines. 

J.  Interest  in  Detail.     Ability  to  copy  details  of  different 
handwritings. 

K.  Co-ordination  of  Impulses.    Ability  to  write  small  and  fast 
in  an  allotted  space. 

L.  Volitional  Perseveration.     Practicing  disguised  handwrit- 
ing over  a  period  of  time  of  optional  length. 

Downey  has  tentative  norms  for  these  tests,  on  a  rating 
scale  of  10.    Ten  is  high  for  a  particular  trait  and  one  is  low. 

The  results  of  the  tests  for  the  two  groups  of  girls  were  as 
follows : 
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Actual 

P.E. 

Group 

Test 

No. 

Av. 

P.E. 

P.E.    Av. 

Diff. 

Diff. 

Median 

F 

A 

93 

4.2 

2.5 

.21 

.5 

.28 

3.7 

P 

A 

95 

3.7 

2.1 

.22 

3.2 

F 

B 

93 

4.2 

2.1 

.22 

.5 

.28 

3.6 

P 

B 

94 

4.7 

2.4 

.25 

5.4 

F 

C 

93 

4.0 

1.4 

.12 

.3 

.17 

4.2 

P 

C 

95 

3.7 

1.3 

.13 

4.2 

F 

D 

93 

7.5 

1.8 

.18 

2.0 

.26 

8.7 

P 

D 

95 

5.5 

1.9 

.19 

5.6 

F 

E 

93 

6.0 

1.2 

.13 

.7 

.17 

6.4 

P 

E 

95 

5.3 

1.2 

.13 

5.7 

F 

F 

93 

5.7 

2.6 

.27 

.2 

.35 

6.6 

P 

F 

94 

5.9 

2.4 

.25 

7.2 

F 

G 

93 

4.9 

2.2 

.22 

3.3 

.27 

5.4 

P 

G 

92 

8.2 

1.8 

.19 

10.0 

F 

H 

92 

6.3 

1.8 

.18 

1.7 

.26 

7.4 

P 

H 

94 

8.0 

1.9 

.20 

10.1 

F 

I 

93 

1.9 

1.3 

.13 

.7 

.20 

1.7 

P 

I 

95 

2.6 

1.5 

.16 

1.5 

F 

J 

93 

4.3 

1.3 

.14 

.2 

.20 

4.8 

P 

J 

95 

4.5 

1.4 

.14 

5.1 

F 

K 

93 

3.4 

1.6 

.17 

.8 

.26 

3.4 

P 

K 

95 

4.2 

1.9 

.20 

3.6 

F 

L 

92 

5.8 

1.9 

.19 

1.1 

.27 

6.6 

P 

L 

95 

4.7 

1.9 

.19 

4.7 

The  distributions  on  all  of  the  tests  except  tests  C,  E  and  J 
were  very  skewed  with  peaks  at  either  end.  These  three  tests, 
Flexibility,  Motor  Impulsion  and  Interest  in  Detail  showed 
normal  distribution  curves. 

Chart  9  shows  a  sample  distribution  of  one  of  the  skewed 
and  of  one  of  the  normal  curves. 

On  most  of  the  tests  the  two  groups  do  not  differ  greatly. 
Group  F  had  a  higher  average  on : 

Speed  of  Decision  (D) 

Speed  of  Movement  (A) 

Flexibility  (C) 

Motor  Impulsion  (E) 

Volitional  Perseveration  (L) 
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On  all  of  the  other  traits,  group  P  had  the  higher  average. 

The  P.E.  of  the  difference  between  the  two  averages  was 
determined  in  order  to  test  the  reliability  of  the  differences 
between  the  two  groups.  On  only  four  tests  was  the  actual 
difference  between  the  two  averages  four  times  greater  than 
the  probable  error  of  the  difference.  On  most  of  the  tests,  the 
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actual  difference  between  the  two  averages  was  not  even  twice 
the  probable  error  of  the  difference.  The  tests  with  significant 
differences  were:* 

D.  Speed  of  Decision,  where  the  actual  difference  was  over  7 
times  the  P.E.  of  the  difference,  group  F  having  the  high- 
est average. 

G.  Non-Compliance,  where  the  actual  difference  was  12  times 
the  P.E.  of  the  difference,  group  P  having  the  highest 
average. 

H.  Finality  of  Judgment,  where  the  actual  difference  was  6.9 
times  the  P.E.  of  the  difference,  group  P  having  the  high- 
est average. 

L.  Volitional  Perseveration,  where  the  actual  difference  was 
4.1  times  the  P.E.  of  the  difference,  group  F  having  the 
highest  average. 

The  girls  in  the  better  group  showed  quicker  speed  of  de- 
cision in  underlining  character  traits.  Forty-two  per  cent 
made  a  score  of  10.  In  group  P  only  12  per  cent  made  a  score 
of  10.  Speed  of  Decision  is  not  dependent  on  intelligence  as 
will  be  shown  further  on  in  this  chapter.  The  girls  in  group 
F  also  showed  more  volitional  perseveration,  more  care  and 
patience  in  trying  to  disguise  their  handwriting. 

The  girls  in  the  poorer  group  showed  greater  non-compli- 
ance, less  yielding  to  the  suggestions  of  the  examiner  that 
they  make  changes  in  the  statements  they  had  underlined. 
Furthermore,  they  made  higher  scores  than  did  the  girls  in 
group  F  on  finality  of  judgment.  They  spent  less  time  in  re- 
considering the  decisions  they  had  made  in  checking  their 
character  traits.  In  the  first  of  these  two  tests,  Non-Compli- 
ance, 49  per  cent  of  group  P  made  a  score  of  10,  whereas  only 
9  per  cent  of  group  F  obtained  a  score  of  10.  In  the  second 
test,  Finality  of  Judgment,  55  per  cent  of  group  P  made  a 
score  of  10.  Thirty-two  per  cent  spent  eight  seconds  or  less 
on  rejudging  the  traits  they  had  underlined.  In  group  F  only 
13  per  cent  made  a  score  of  10  and  only  4  per  cent  spent  eight 
seconds  or  less  on  rejudging  the  traits  they  had  underlined. 

The  tests  were  not  designed  to  test  intelligence.  In  fact, 
Ruch  and  Del  Manzo  found  in  correlating  the  average  of  two 
standard  intelligence  tests,  the  Terman  Group  Test  and  the 
Morgan  Group  Test,  with  each  of  the  twelve  will-temperament 


*Thi8  measure  of  reliability  of  differences  is  only  considered  a  tenta- 
tive one  in  view  of  the  fact  that  the  reliability  and  validity  of  the  whole 
Downey-Will  Scale  is  so  greatly  questioned. 
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tests,  that  intelligence  did  not  enter  in  enough  to  invalidate  the 
scale.^^  The  highest  positive  correlation  they  obtained  was  in 
the  case  of  test  A,  Speed  of  Movement,  and  the  intelligence 
tests,  the  correlation  being  plus  .40.  They  did  not  consider 
this  correlation  significant. 

Dovi^ney  emphasized  the  fact  that  the  value  of  the  will-pat- 
tern depended  upon  the  intelligence  level  with  which  it  was 
associated.  Ruch  and  Del  Manzo  gave  the  test  to  146  high 
school  students,  who  presented  a  more  or  less  homogeneous 
group,  whereas  the  two  groups  in  this  study  were  not  homo- 
geneous in  their  intelligence  level.  It,  therefore,  seemed  like- 
ly that  intelligence  might  be  a  factor  entering  into  the  ability 
to  do  some  of  the  tests,  especially  test  D  where  the  vocabulary 
was  far  from  simple.  Many  of  the  girls  in  group  P  had  no 
comprehension  of  the  meaning  of  several  of  the  words. 

Test  D  was  correlated  with  the  Otis  test  for  both  groups, 
the  raw  scores  on  test  D,  the  number  of  traits  underlined,  and 
the  raw  scores  on  the  Otis  gave  the  following  correlations : 

Group  Pearson  r  P.E. 

F                                 +  .07                                ^7 
P -f  .08 .07 

The  correlations  were  insignificant.  Evidently,  impulse 
far  more  than  intelligence  caused  the  checking  of  certain  char- 
acter traits. 

The  ten-point  rating  scale  on  the  Downey  tests  can  be  criti- 
cised as  not  being  always  properly  balanced,  especially  as  the 
distribution  curves  are  so  often  skewed.  In  order  to  test  out 
the  validity  of  this  criticism,  distribution  curves  of  raw  scores 
of  seven  of  the  tests  were  plotted.    These  tests  were : 

A.  Speed  of  Movement,  the  raw  score  being  the  number  of 

letters  written  at  normal  speed. 

B.  Freedom  from  Load,  the  raw  score  being  the  number  of 

letters  written  during  a  speeded  trial. 
D.  Speed  of  Decision,  the  raw  score  being  the  number  of  items 

underlined. 
F.  Self -Confidence,  the  raw  score  being  the  number  of  items 

doubly  underlined. 
H.  Finality  of  Judgment,  the  raw  score  being  the  time  taken 

to  recheck  the  character  traits. 
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K.  Co-ordination  of  Impulses,  the  raw  score  being  the  number 

of  letters  omitted  or  over  the  line. 
L.  Volitional   Perseveration,   the  raw  score  being  the  time 

spent  on  practicing  a  disguised  handwriting. 

The  results  for  the  raw  scores  were: 


Actual 

P.E. 

Group 

Test 

No. 

Av. 

P.E. 

P.E.  Av. 

diff. 

diff. 

Median 

F 

A 

93 

45.3 

8.1 

.84 

1.7 

1.2 

44.8 

P 

A 

95 

43.6 

8.8 

.90 

43.8 

F 

B 

93 

63.0 

11.4 

1.2 

5.1 

1.7 

60.7 

P 

B 

94 

57.9 

12.3 

1.3 

53.2 

F 

D 

93 

24.0 

4.8 

.49 

5.5 

.76 

27.2 

P 

D 

95 

18.5 

5.6 

.57 

17.6 

F 

F 

93 

8.9 

4.3 

.45 

.3 

.61 

10.5 

P 

F 

94 

9.2 

3.9 

.41 

10.8 

F 

H 

92 

63.5 

21.5 

2.2 

34.0 

4.0 

58.8 

P 

H 

94 

29.5 

24.9 

2.6 

26.1 

F 

K 

93 

7.7 

2.5 

.26 

.3 

.39 

7.3 

P 

K 

95 

7.4 

2.9 

.30 

7.0 

F 

L 

92 

166.9 

55.2 

5.76 

31.8 

7.2 

143.6 

P 

L 

95 

135.1 

42.9 

4.4 

123.8 

The  raw  scores  did  not  yield  finer  differences  between  the 
two  groups  than  did  the  ratings. 

In  test  A,  Speed  of  Movement,  the  difference  between  the 
two  averages,  was  1.7 ;  group  F  wrote  on  the  average  for  the 
normal  trial  1.7  more  letters  than  did  group  P.  In  test  B,  that 
is  the  number  of  letters  written  during  the  speeded  trial,  the 
difference  between  the  two  averages  was  5.1,  group  F  having 
the  higher  average.  Group  F  seemed  able  to  speed  up  their 
handwriting  more  than  did  group  P.  Group  P  had  more  free- 
dom from  load,  for  their  normal  and  speeded  handwritings  did 
not  differ  as  much  as  did  those  of  group  F.  The  actual  differ- 
ence, however,  between  the  two  averages  in  test  B,  proved  to 
be  as  insignificant  as  in  the  case  of  test  A.  In  test  A,  the  ac- 
tual difference  between  the  two  averages  was  only  one  and  a 
half  times  the  P.E.  of  the  difference  between  the  two  aver- 
ages. In  test  B,  the  actual  difference  between  the  two  aver- 
ages was  about  3  times  the  P.E.  of  the  difference.  Thus,  the 
differences  between  the  two  groups  were  not  very  great. 
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Tests,  D,  H  and  L  had  significant  actual  differences  between 
the  two  averages  as  they  did  on  the  ratings : 


Test                       Actual  Diff. 

P.E.  Diff. 

Group  with 
Highest  Av. 

D                                   5.5 
H                                 33.9 
L                                  31.8 

.75 
4.0 

7.2 

F 
P 
F 

Tests  F  and  K  had  no 

significant  difference: 

F                                      .29 
K                                      .35 

.61 
.39 

P 

F 

The  only  result  of  real  interest  found  by  using  raw  scores 
instead  of  the  ratings  was  that  on  three  tests,  A,  K  and  L,  the 
raw  score  distributions  formed  a  more  or  less  normal  distribu- 
tion curve  where  the  ratings  had  only  revealed  a  skewed 
curve.* 

Charts  10,  11  and  12  show  the  difference  between  the  curves 
for  the  raw  scores  and  for  the  ratings  on  these  three  tests,  A, 
Speed  of  Movement,  K,  Co-ordination  of  Impulses,  and  L, 
Volitional  Perseveration. 

Before  interpreting  the  results  of  the  four  tests  that  re- 
vealed differences  between  the  two  groups,  it  is  necessary  to 
consider  possible  sources  of  error.  Three  chief  sources  of 
error  present  themselves.  One  might  have  been  having  differ- 
ent examiners  give  the  tests.  In  giving  the  directions,  the 
personality  and  tone  of  voice  of  the  examiner  would  be  of  im- 
portance, especially  for  directions  where  suggestions  had  to 
be  made.  One  examiner  gave  the  tests  to  group  P,  but  four 
examiners  gave  the  tests  to  group  F.  Another  source  of  error 
might  have  been  in  the  understanding  of  the  directions  given. 
The  writer  felt  that  among  the  girls  in  group  P,  a  few  did  not 
fully  understand  the  directions,  although  every  precaution 
was  taken  to  repeat  the  directions  very  slowly  (the  writer  of 
this  paper  was  the  examiner  for  this  group,  P).  The  third 
source  of  error  might  have  been  that  of  fatigue.  The  girls  in 
group  P  made  high  scores  on  the  last  test,  Finality  of  Judg- 
ment, because  they  did  not  spend  time  in  rechecking  their 
character  traits.    The  examiner  had  the  impression  that  some 


*The  skewness  is  due  to  the  ratings  which  have  such  a  small  distribu- 
tion, only  10,  and  therefore  tend  to  bunch  large  groups  of  scores  into 
one  step  interval. 
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o(  tho  >rirls  wiM-o  (iivd  at  havin>j  to  put  so  much  oxortion  into 
tlio  work,  and  diil  not  tako  tinio  to  rt\'onsidor  thoir  character 
traits  simply  because  tlu\v  wore  anxious  io  stop  working. 
'Phcro  is  no  proof,  however,  for  this  impression.  In  fact,  the 
Kirls  in  group  V  should  have  been  more  fatigued  for  they  were 
given  the  Downey  test  on  the  same  day  as  they  had  had  the 
iMis  teat. 
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Hearing  in  mind  the  possibilities  of  various  sources  of  er- 
ror, a  tent.'itive  conclusion  can  be  drawn  from  ihc  results  of 
the  testing,  liroup  F  showed  more  deliberate  action  in  mak- 
ing decisions  between  two  opposite  character  traits.  Their 
greater  amount  of  intelligence  probably  did  not  inlhience  their 
performance,  as  indicated  by  the  low  correlations  obtained  be- 
tween this  test  and  the  Otis  test.  According  to  Powney.  this 
particular  trait,  speed  of  division,  belongs  to  the  explosive  or 
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"hair-trigger"  organization  that  pushes  ahead  in  pioneer 
work.'""  If  controlled  and  steered  in  the  right  channels,  this 
trait  would  help  the  girls  to  succeed  in  trade  work,  for  they 
would  need  a  certain  driving  force  to  carry  out  each  contract 
of  trade  work  in  the  school,  deciding  from  the  written  direc- 
tions what  line  of  procedure  was  to  be  taken  up  and  what  was 
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not  needed  in  order  to  do  the  work  for  a  particular  contract. 
The  type  of  girl  who  would  not  succeed  would  be  the  one  who 
could  not  decide  what  was  to  be  done.  She  would  be  continu- 
ally referring  to  the  trade  teacher  for  advice  and  would  con- 
sequently not  accomplish  as  much  work  as  the  girl  who  pushed 
ahead  on  her  own  initiative.  The  girls  in  group  F  were  doing 
a  good  deal  of  independent  work.    The  girls  in  group  P  were 
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not  doing  independent  work ;  the  teachers  made  decisions  for 
them  as  to  the  kind  of  needle,  thread  or  stitch  needed  for  a 
particular  process. 

Group  F  also  showed  more  volitional  perseveration,  more 
thoroughness  in  doing  a  particular  task,  that  of  disguising 
their  handwriting.  This  trait  according  to  Downey  belongs  to 
the  slow,  deliberative  type  of  organization  that  pursues  pains- 
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takingly  and  thoroughly  a  line  of  work.^^  The  teachers  found 
that  the  two  groups  differed  on  ability  to  concentrate 
and  persevere.  The  girls  in  group  F  took  up  a  particular  piece 
of  work  and  worked  at  it  steadily  until  it  was  finished.  Many 
of  the  girls  in  group  P  could  not  finish  a  particular  task,  with- 
out working  erratically.  They  would  work  steadily  for 
awhile,  then  they  would  slump  and  lose  interest. 
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Group  P  made  considerably  higher  scores  than  did  group  F 
in  non-compHance  and  finality  of  judgment.  These  two 
traits,  refusal  to  act  upon  suggestions  and  refusal  to  change 
an  opinion  already  formed,  belong  to  the  willful  or  aggressive 
organization,  the  third  type  of  personality  distinguished  by 
Downey.^^  The  teachers  found  many  of  the  girls  in  group  P 
harder  to  manage  than  the  girls  in  group  F.  The  former 
were  noisy,  more  interested  in  outside  activities,  particularly 
in  conversations  with  their  neighbors.  How  far  the  disobedi- 
ence of  the  girls  was  due  to  "willful  organization"  could  not 
be  measured.  It  was  due  perhaps  more  to  lack  of  persistence 
and  lack  of  interest.  It  would  not  be  fair,  therefore,  to  assume 
that  the  high  scores  made  by  group  P  on  the  tests  showing  ag- 
gressive characteristics,  correlated  with  the  teachers'  esti- 
mates of  their  particular  trait  of  not  being  amenable  to  dis- 
cipline. Furthermore,  in  these  two  tests  the  sources  of  error 
suggested  above  would  have  played  a  large  role.  The  direc- 
tions for  both  tests  were  fairly  complicated,  both  tests  came  at 
the  end  of  the  series,  and  in  both  tests  the  method  of  offering 
the  suggestions  would  have  had  an  influence.  The  difference 
between  the  two  groups  on  these  two  tests,  however,  may  be 
indicative  of  a  difference  in  temperament  between  them  in 
spite  of  the  sources  of  error,  a  difference  perhaps  not  so  much 
in  willfulness  which  the  tests  purport  to  measure,  as  in  per- 
sistence. Group  F  took  more  care  in  reconsidering  the  under- 
lining of  the  true  and  false  statements  in  the  test  for  non-com- 
pliance and  in  reconsidering  the  choice  of  character  traits  they 
had  made  in  the  test  for  finality  of  judgment.  Group  P  did 
not  take  the  trouble  to  do  so  much  reconsidering. 

The  Downey  profiles  reveal  in  visual  form  the  differences 
between  the  two  groups  in  their  reactions  to  the  will-tempera- 
ment tests.  These  profiles  are  shown  in  Chart  13a,  where  the 
averages  for  the  two  groups  were  plotted  on  each  of  the  12 
tests. 

Chart  13b  shows  the  profiles  of  two  groups  of  girls,  where 
the  intelligence  factor  was  constant.  It  was  possible  to  obtain 
25  girls  from  group  F  who  had  the  same  I.Q.s  as  25  girls  in 
group  P,  by  pairing  off  a  girl  in  one  group  with  a  girl  having 
the  same  I.Q.  in  the  other  group.  The  average  ratings  of  the 
two  groups  of  25  girls  are  plotted  in  the  profiles.  Curiously 
enough,  the  two  profiles  are  very  similar  to  the  profiles  of  the 
groups  F  and  P  as  a  whole.    It  is  interesting  that  25  girls  in 
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the  poorer  group  whose  I.Q.s  would  warrant  their  being  able 
to  succeed  at  full  trade  training,  differ  from  the  girls  in  the 
better  group  in  certain  character  traits.  This  difference  sug- 
gests the  fact  that  character  as  well  as  intelligence  can  make 
for  success  or  lack  of  success  in  trade  work. 

These  results  showing  differences  in  character  traits  are 
of  even  more  interest  in  view  of  the  fact  that  the  two  selected 
groups  of  25  girls,  equated  for  intelligence,  do  not  differ  as 
much  in  mechanical  ability  as  do  the  two  groups  F  and  P  as  a 
whole.  These  differences  in  Stenquist  scores  are  shown  in  the 
following  table : 


Group 

Av.  Score 

P.E. 

P.E.  Av. 

Actual  Diff. 

P.E.  Diff. 

25  girls 

in  F 

35.3 

8.6 

1.7 

6.6 

2.4 

25  girls 

in  P 

28.7 

7.8 

1.5 

F  as  a 

whole 

34.4 

7.9 

.82 

12.9 

1.1 

P  as  a 

whole 

21.5 

7.6 

.78 

The  difference  between  the  two  selected  groups  of  25  girls 
in  this  test  is  not  significant,  for  the  actual  difference,  6.6, 
between  their  average  scores  is  only  2.8  times  the  P.E.  of  the 
difference,  2.4,  whereas  the  difference  between  the  average 
scores  of  F  and  P  as  a  whole  was  found  to  be  significant  earl- 
ier in  this  paper  (p.     ). 

On  the  motor  tests,  significant  differences  were  found  be- 
tween the  two  whole  groups  F  and  P,  and  were  shown  in 
Chapter  V.  The  average  scores  on  these  tests  for  the  two  se- 
lected groups  of  25  from  F  and  P  were  computed  with  the  fol- 
lowing results: 


Group  Whole 

Test         of  25         Av.  Score         P.E.         Group         Av.  Score         P.E. 


Zigzag 

F 

17.0 

3.9 

F 

17.9 

3.6 

Zigzag 

P 

16.8 

3.5 

P 

14.4 

3.9 

Match 

Box 

F 

39.6 

5.5 

F 

39.4 

6.2 

Match 

Box 

P 

39.6 

4.3 

P 

46.6 

8.9 

Peg 

Board 

F 

227.8 

19.9 

F 

221.3 

21.9 

Peg 

Board 

P 

224.6 

22.3 

P 

249.0 

20.4 

Group  of  25 

P.E.  Av. 

F 

4.0 

P 

4.5 
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On  the  Zigzag  and  Match  Box  tests,  the  two  selected  groups 
are  practically  equal.  On  the  Peg  Board  test,  the  difference 
between  the  two  average  scores  for  the  two  selected  groups 
is  insignificant  as  shown  in  the  following  table : 


Actual  Diff. 
P.E.  Diff.  between  Averages 


6.02  3.2 


Even  though  the  25  girls  in  the  poorer  group  P  made  the 
better  average  score  on  this  test,  the  actual  difference  be- 
tween the  two  averages  is  only  equal  to  one-half  the  P.E.  of  the 
difference,  so  that  on  the  Peg  Board  test  also  the  two  selected 
groups  are  practically  equal. 

If  no  real  differences  exists  between  these  two  groups  of  25 
girls  in  intelligence,  in  mechanical  ability,  and  in  motor  speed 
and  co-ordination,  an  explanation  for  the  success  of  the  one 
group  and  the  failure  of  the  other  group  in  skilled  trade  work 
will  have  to  be  sought  in  another  field.  As  has  been  indicated 
by  the  results  of  some  of  the  will-temperament  tests,  this  field 
is  most  likely  that  of  character  and  of  personality. 

Differences  in  character  traits  can  be  attributed  to  a  varie- 
ty of  causes,  heredity,  home  environment  and  training,  habit 
formations,  and  physiological  conditions.  This  piece  of  re- 
search could  not  attempt  to  study  all  of  these  factors.  In 
general,  the  home  environment  of  the  two  groups  was  about 
equal.  Both  groups  had  a  certain  number  of  charity  organiza- 
tion cases.  The  Social  Secretary  only  went  to  the  homes 
where  financial  help  was  needed  so  that  a  thorough  investiga- 
tion of  all  the  homes  was  not  made. 

The  physician,  who  made  a  medical  examination  of  the  girls 
in  both  groups,  found  that  the  girls  in  the  regular  school  were 
more  physically  fit  than  were  those  in  the  annex.  This  was 
only  a  general  impression  without  specific  data  to  bear  it  out. 
One  measure,  however,  was  available,  that  of  weight  and 
height.  Weight  and  height  can  well  be  indications  of  physical 
condition.  The  results  of  these  anthropometrical  measures 
were : 
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P.E.  Diff. 


Group 

Measure 

No. 

Av. 

P.E. 

P.E.  Av. 

Median 

F 

Wt.  in  lbs. 

93 

107.8 

12.2 

1.26 

106 

P 

Wt.  in  lbs. 

92 

117.61 

13.1 

1.36 

113.6 

F 
P 

Ht.  in  ins, 
Ht.  in  ins. 

93 
92 

61.3 
61.5 

2.1 
1.7 

.22 

.18 

61.3 
62 

2.3 


In  height  there  was  no  difference  between  the  two  groups. 
These  heights  conform  to  the  norms  for  the  15  and  one-half 
year  level,  made  by  Boas  on  43,298  girls  measured  in  various 
cities  of  the  United  States."  The  average  height  for  15  years 
6  months  was  61.6  inches. 

The  two  groups  differed  more  in  weight,  group  P  being 
heavier  than  group  F.  The  actual  difference  between  the  two 
averages,  9.8,  was  4.2  times  greater  than  the  P.E.  of  the  dif- 
ference between  the  two  averages,  so  that  there  was  a  sig- 
nificant difference  in  weight  between  the  two  groups. 

According  to  the  norms  of  weight  made  by  Burk  from  68,000 
children  in  Boston,  St.  Louis  and  Milwaukee,  the  average 
weight  for  girls  at  the  15  and  a  half  age  level  is  48.40  kg.  or 
106.48  pounds.'*^  Thus  group  F  conformed  to  the  normal 
weight  for  their  age,  whereas  group  P  was  heavier.  Goddard 
found  that  moron  girls  at  14,  15  and  16,  were  consistently 
heavier  than  normal  girls.^^ 

The  physical  condition  of  group  P,  as  indicated  by  their 
weight  and  height,  was  not  poorer  than  that  of  group  F.  They 
both  measured  up  to  the  norms  in  weight  and  in  height. 

Norsworthy  was  one  of  the  pioneers  in  measuring  and  test- 
ing normal  and  defective  groups.**  She  found  feeble-minded 
children  equal  to  normal  groups  in  weight  and  height,  slightly 
inferior  in  motor  tests  and  considerably  inferior  in  intelli- 
gence tests.  Similar  results  were  obtained  in  this  study  be- 
tween the  borderline  and  the  normal  girls. 

Slawson  also  in  his  work  with  delinquents  in  institutions 
obtained  similar  results  to  those  found  in  this  study.*^  He 
found  that  delinquent  boys  did  not  differ  from  normal  boys 
in  anthropological  measures,  in  fact  they  often  surpassed 
them.  He  found  greater  differences  between  delinquents  and 
normals  in  motor  ability,  greater  yet  in  mechanical  ability, 
greater  yet  in  intelligence  not  involving  language  ability, 
greater  yet  in  abstract  intelligence  and  most  of  all  in  emo- 
tional stability,  in  all  cases  the  normal  groups  having  better 
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scores  than  the  delinquents.  In  all  but  the  last  difference,  that 
of  emotional  stability,  the  results  of  Slawson's  research  agree 
with  those  in  this  research  between  the  normal  and  borderline 
groups  of  girls. 

An  indication  of  the  difference  in  habits  between  the  girls 
in  the  Manhattan  Trade  School  and  in  the  Trade  Extension 
classes  is  shown  in  the  attendance  record  of  the  two  groups. 
The  per  cent  present  in  both  schools  over  a  period  of  23  weeks 
during  the  winter,  1923-24,  was  obtained.     Chart  14  shows 
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the  attendance  record  for  the  two  schools.  The  girls  in  the 
annex  were  consistently  more  irregular  in  attendance  than 
were  the  girls  in  the  regular  school.  This  irregularity  was 
generally  not  due  to  urgent  need  for  them  at  home,  but  rather 
to  their  tardiness.  They  did  not  feel  the  responsibility  of  com- 
ing to  school  on  time. 


Nummary 

a.  The  Downey  Will-Temperament  Tests  revealed  differ- 
ences in  temperament  between  the  two  groups  on  four  of 
the  tests.  Group  F  showed  quicker  speed  of  decision  and 
more  volitional  perseveration  than  did  group  P.  Group 
P  showed  greater  non-compliance  to  suggestions  and 
more  finality  of  judgment  than  did  group  F. 

b.  Two  groups  of  25  girls  each,  one  in  group  F  and  the 
other  in  group  P,  who  were  equated  for  intelligence  and 
who  did  not  differ  greatly  in  mechanical  ability,  nor  in 
motor  speed  and  coordination,  showed  the  same  differ- 
ences in  temperament  as  did  the  groups  F  and  P  as  a 
whole. 
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The  distribution  curves  were  very  skewed  except  on 
three  tests,  Motor  Impulsion,  Interest  in  Detail,  and  Flex- 
ibility. On  these  three  tests  the  distributions  followed 
the  normal  frequency  curve. 

Using  raw  scores  on  seven  of  the  tests  instead  of  the  rat- 
ings did  not  reveal  any  finer  differences  between  the  two 
groups.  On  three  .tests.  Speed  of  Movement,  Co-ordina- 
tion of  Impulses  and  Volitional  Perseveration,  the  dis- 
tributions on  the  raw  scores  formed  more  or  less  normal 
frequency  curves  where  the  ratings  had  not. 
On  simple  anthropometrical  measures  the  two  groups 
proved  to  be  equal  in  height,  but  in  weight  group  P 
proved  to  be  heavier  than  group  F. 

The  girls  in  the  Manhattan  Trade  School  were  more  reg- 
ular in  attendance  than  were  the  girls  in  the  annex. 


CHAPTER  VII 

Training  and  Placement 
A.  Training 

The  differences  in  the  training  between  the  girls  doing  the 
full  requirements  of  the  dressmaking  and  millinery  courses, 
and  those  receiving  only  partial  training,  were  pointed  out 
early  in  this  study.  These  differences  made  a  direct  compar- 
ison between  the  success  in  the  training  of  the  two  groups  im- 
possible. The  girls  in  the  poorer  group  often  took  about  a  year 
to  form  the  habits  of  good  work  that  the  girls  in  the  better 
group  could  learn  in  two  or  three  months.  It  was  possible, 
however,  to  find  out  seven  months  after  the  testing  began  how 
the  progress  of  training  for  the  two  groups  was  advancing. 

In  group  F,  none  of  the  girls  in  the  millinery  department 
failed  in  their  trade  work,  whereas  nine  of  the  girls  in  the 
dressmaking  department  failed.  These  nine  girls  received 
the  grades  of  Poor,  Poor  Plus,  and  Fair  on  their  various  con- 
tracts. As  their  marks  did  not  improve,  they  were  trans- 
ferred to  the  operating  department,  for  no  girl  was  allowed  to 
go  beyond  her  sixth  contract  unless  she  obtained  a  mark  of 
Good  or  of  Fair  Plus  by  that  time. 

The  following  table  shows  how  these  nine  girls  who  failed 
in  dressmaking  came  out  on  some  of  the  mental  tests : 

No.  on  Downey 
No.  on  Test  for 

No.  on  Pintner  No.  on  Volitional 

Otis  test        Non-Language        Stenquist        Perseveration 


Above  aver, 
for  Group  F 

5 

4 

3 

6 

Below  aver. 

for  Group  F 

4 

2 

6 

2 

Average 

for  Group  F 

0 

2 

0 

1 

Among  these  nine  girls,  the  mechanical  test  seemed  to  be 
the  best  criterion  for  their  inability  to  cope  with  the  more 
difficult  work  of  dressmaking.  The  sixth  contract  in  the  dress- 
making department  called  for  the  construction  of  elaborate 
undergarments,  requiring  cutting  out  garments,  fitting  pieces 
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together  and  inserting  lace  and  other  trimmings,  where  a 
good  deal  of  manipulation  and  handling  of  materials  is  neces- 
sary. 

The  other  84  girls  in  group  F  were  distributed  in  the  fol- 
lowing manner  after  seven  months : 


No.  in  school  No.  changed 

succeeding  in  No.  left  to         No.  staying       to  other 

dress,  and  mill  go  to  work  at  hoTne  schools 


No. 

transferred 
to  other  de- 
partment 
from  choice 


63 


18 


The  two  girls  who  were  transferred,  one  to  another  voca- 
tional school  and  the  other  to  the  manicuring  department, 
both  had  succeeded  well  in  their  trade  work. 

One  of  the  girls  who  left  school  because  she  was  needed  at 
home  had  done  good  trade  work,  the  other  had  not  made  very- 
fast  progress. 

As  the  Placement  Bureau  of  the  school  finds  positions  only 
for  the  graduates,  it  was  not  possible  to  keep  track  of  the  18 
girls,  10  in  dressmaking  and  8  in  millinery,  who  left  the  school 
to  go  into  industry,  in  order  to  find  out  what  work  they  were 
doing  and  how  far  it  was  related  to  their  trade  training. 
Among  these  girls,  15  had  been  receiving  Fair  Plus  and  Good 
marks  in  school,  and  only  three  had  been  receiving  Poor  Plus 
or  Fair  marks.  As  these  three  girls  had  not  reached  their 
sixth  contract,  they  had  not  been  dropped  for  poor  work. 

The  remaining  63  girls  were  still  in  school  and  were  suc- 
ceeding in  their  trade  work.  They  had  all  completed  their 
sixth  contract.  Nine  had  completed  their  eighth  contract  and 
were  consequently  admitted  into  the  advanced  classes  where 
the  second  year  of  work,  on  the  contracts  9  to  16,  was  done. 
These  nine  girls  had  entered  the  school  sooner  than  had  the 
others,  so  that  their  more  advanced  work  was  not  due  to  their 
quicker  rate  of  progress. 

Twelve  of  these  63  girls  were  doing  better  work  than  the 
rest  of  the  group,  they  had  received  the  marks  of  Good  on  at 
least  6  contracts,  covering  quite  a  long  period  of  work  as  the 
minimum  time  for  each  contract  was  25  days.  The  following 
table  shows  how  these  12  girls  came  out  on  some  of  the  mental 
tests : 
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Above  average 
for  group  F 


No.  with  No.  with  Pintner  No.  with  Steyv- 

Otis  LQ.  Mental  Index  quist  Score 

__-   „.-,_^  -  7  8  7 

Average 

for  group  F  1  0  2 

Below  average 

for  group  F  4  4  3 

Two  of  these  12  girls  were  above  the  average  on  the  Otis 
test  only,  one  on  the  Pintner  test  only,  and  one  on  the  Sten- 
quist  test  only.  Most  of  them  were  above  the  average  on  two 
of  the  tests.  Thus,  marked  success  in  trade  work  was  accom- 
panied by  marked  success  on  one  or  two  of  the  three  psycho- 
logical tests,  for  abstract  intelligence,  for  intelligence  not  in- 
volving language  ability  and  for  mechanical  ability. 

As  to  the  success  in  general  of  group  F,  it  can  be  concluded 
that  68  per  cent  were  succeeding  after  approximately  a  year's 
work  and  were  capable  of  going  on  for  their  second  year's 
work. 

The  training  of  the  girls  in  group  P  was  so  varied  that  it 
was  difficult  to  classify  them  into  successful  or  unsuccessful 
groups.    The  annex  was  divided  into  five  classes : 

1.  The  test  class  and  class  for  elementary  practice.  In  this 
class  the  girls  received  their  trade  testing  and  had  eight  ad- 
ditional units  of  work  to  complete  before  being  transferred  to 
a  more  advanced  class.  These  units  consisted  of  making 
towels  by  hand  and  by  machine,  making  an  apron,  a  handker- 
chief and  a  child's  plain  dress.  A  girl  did  not  have  to  com- 
plete all  of  these  units  before  proceeding  to  another  class,  but 
had  to  show  that  she  had  mastered  the  principles  of  straight 
sewing  and  straight  machine  stitching. 

2.  The  elementary  dressmaking  class.  In  this  class  more 
difficult  units  of  work  were  carried  on,  such  as  the  making  of 
rompers,  smocks  and  undergarments. 

3.  The  advanced  dressmaking  class.  Here  the  girls  made 
smocks  and  simple  dresses,  not  alone,  but  with  the  help  of  the 
trade  teacher.  The  girls  in  this  class  who  showed  better  abil- 
ity in  machine  work  than  in  handsewing  were  sent  to  the 
regular  trade  school  for  practice  on  the  power  machines. 

4.  The  millinery  class.  The  girls  who  finished  the  test  class 
successfully,  and  who  desired  to  learn  millinery,  could  go  to 
this  class  instead  of  to  dressmaking.    As  millinery  work  was 
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the  more  difficult,  the  girls  were  given  a  special  millinery  test. 
If  they  passed  this  test,  they  were  allowed  to  remain  in  the 
class,  v/here  they  learned  to  make  simple  hats.  If  not,  they 
went  to  the  dressmaking  class. 

5.  The  pasting  and  lampshade  class.  In  this  class  the  girls 
made  lampshades,  flowers  and  paper  boxes.  In  the  test  class, 
the  girls  were  given  a  box-making  test  as  well  as  the  other 
trade  tests.  If  they  succeeded  only  on  the  box  test,  they  were 
advised  to  do  pasting  work,  although  they  were  allowed  to 
try  the  other  departments  first.  The  pasting  class  consisted 
chiefly  of  the  girls  who  failed  in  the  dressmaking  and  mill- 
inery work. 

Among  the  95  girls  in  group  P,  nine  did  not  go  beyond  the 
test  and  preliminary  practice  class.    Among  these  nine : 

a.  Four  left  school  in  order  to  go  to  work.  They  had  suc- 
ceeded in  doing  the  work. 

b.  One  went  back  to  elementary  school,  although  she  had 
passed  the  trade  tests. 

c.  Two  were  so  slow  and  did  such  poor  work  that  they  could 
not  be  advanced.  They  were  below  the  average  for 
group  P  on  the  Otis  test,  the  Pintner  Non-Language  test 
and  the  Stenquist  test. 

d.  Two  spent  most  of  the  winter  in  the  test  class  because 
they  did  not  try  to  do  good  work.  Both  of  them  were 
erratic  workers  and  erratic  in  their  attendance. 

Twenty-six  girls  were  in  the  elementary  dressmaking  class. 
Of  this  group: 

a.  Eighteen  were  getting  along  fairly  well,  receiving  Fair 
Plus  or  Good  marks.  Four  dropped  out  of  school  to  go 
to  work  and  the  rest  had  not  had  time  or  had  not  been 
able  to  complete  the  work  before  the  end  of  the  school 
year. 

b.  Eight  girls  were  not  getting  along,  receiving  Poor,  Poor 
Plus  or  Fair  marks.  Three  were  receiving  poor  marks 
because  they  did  not  try  to  do  the  work,  and  one  because 
she  had  trouble  with  her  eyes.  The  performance  of 
these  eight  girls  on  the  psychological  tests  did  not  corre- 
spond to  their  poor  trade  work.  All  of  them  were  above 
the  average  for  group  P  on  one  or  other  of  the  three 
tests,  Otis,  Pintner  Non-Language  and  Stenquist. 

In  the  advanced  dressmaking  class,  there  were  32  of  the 
95  girls.    Thirty-one  had  successfully  completed  the  elemen- 
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tary  dressmaking  class,  and  one  had  been  put  in  the  class  to 
make  room  for  other  girls.  Of  these  32  girls,  20  were  receiv- 
ing some  training  on  power  machine  operating  at  the  regular 
trade  school,  while  the  rest  did  only  handsewing  and  machine 
stitching.  Success  in  this  class  could  only  be  judged  by  sub- 
sequent success  out  in  trade.  These  girls  were  not  able  to 
make  complete  dresses  without  constant  supervision.  They 
all  came  up  to  trade  standards  on  simple  processes  but  not  on 
more  difficult  work. 

In  the  millinery  department,  34  of  the  95  girls  in  group  P 
were  given  the  millinery  test.  This  test  consisted  of  prac- 
ticing on  several  stitches,  and  on  wiring  and  binding  needed 
in  millinery  work,  and  then  making  a  hat.  Eighteen  girls 
passed  the  millinery  test,  and  16  failed  to  pass. 

Among  the  18  girls  who  passed  the  test: 

a.  Seven  had  I.Q.s,  mental  indices  and  Stenquist  scores 
above  the  average  for  group  P. 

b.  Seven  were  above  the  average  for  group  P  on  two  of  the 
three  tests. 

c.  Two  were  above  the  average  for  group  P  on  one  of  the 
three  tests. 

Among  the  16  girls  who  failed  the  test: 

a.  Eight  were  below  the  average  for  group  P  on  the  three 
tests,  Otis,  Pintner  Non-Language  and  Stenquist. 

b.  Four  were  below  the  average  for  group  P  on  the  Pintner 
and  Stenquist  tests. 

c.  Four  were  below  the  average  for  group  P  on  one  of  the 
three  tests. 

In  general,  success  in  the  millinery  work  went  with  high 
scores  in  the  two  intelligence  tests  and  in  the  mechanical  test. 
Failure  in  millinery  work  went  very  decidedly  with  low  scores 
on  the  Pintner  Non-Language  and  on  the  Stenquist  test.  The 
millinery  work  required  a  good  deal  of  eye  and  hand  coordina- 
tion and  careful  manipulation  of  the  material. 

The  pasting  and  lampshade  class  included  the  12  remain- 
ing girls  in  group  P  yet  unaccounted  for.  At  least  these  12 
girls  were  permanent  members  of  the  class.  Eleven  of  these 
girls  had  failed  in  the  other  departments,  and  one  had  chosen 
lampshade  work  as  a  preference.  The  following  table  gives 
a  further  account  of  these  girls : 
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No.  succeeding  No.  with  Stenquist 

in  pasting  and  No.  not  succeeding  scores  below  the 

lampshade  work  in  the  trade  work  average  for  group  P 

10                                                2  10 


The  Stenquist  mechanical  test  seemed  to  be  the  only  sig- 
nificant criterion  among  the  psychological  tests  for  the  lack  of 
success  of  these  girls  in  trade  work  other  than  pasting  and 
lampshade  work. 

Among  the  95  girls  in  group  P,  82  per  cent  were  getting 
along  in  their  trade  work : 

32  girls  in  advanced  dressmaking, 

18  girls  in  elementary  dressmaking, 

18  girls  in  millinery, 

10  girls  in  pasting  and  lampshade  work. 

Judged  by  the  standards  of  the  regular  trade  school,  these 
girls  were  not  succeeding  for  their  work  was  elementary  and 
they  had  not  mastered  the  more  complex  processes  necessary 
for  success  in  dressmaking,  millinery  and  novelty  shops.  The 
annex  was  a  new  experiment  trying  to  meet  the  needs  of  the 
individual  girl  and  often  being  more  lenient  during  the  proc- 
ess of  training  than  employers  would  be  if  they  took  the  girls 
for  a  period  of  training. 

In  the  experiment  carried  on  by  the  Vocational  Adjust- 
ment Bureau,  the  experimenters  were  better  able  to  predict 
the  success  of  their  feeble-minded  girls  out  in  trade.^-  They 
were  training  the  girls  for  only  one  trade  process,  that  of 
straight  stitching  on  coarse  materials  on  electric  power  ma- 
chines. The  girls  were  graded  according  to  actual  trade  stand- 
ards in  that  one  process.  Among  the  58  girls  trained  during 
the  winter  of  1923-24,  they  found  that : 

15  would  most  likely  succeed  in  trade  work; 
17  might  possibly  succeed  in  trade  work ; 
26  would  most  likely  not  succeed. 

No  girl  with  an  I.Q.  below  55  would  succeed,  with  one  ex- 
ception. They  found  that  low  scores  on  the  Stenquist  me- 
chanical test  did  not  necessarily  accompany  poor  work  on  the 
power  machines,  but  that  the  three  girls  with  the  highest 
scores  on  the  Stenquist  test  were  outstanding  successes  in 
their  trade  work. 
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Summary  of  A 

a.  In  both  groups,  F  and  P,  there  was  some  relation  between 
trade  ability  and  success  on  the  three  psychological  tests, 
for  abstract  intelligence,  intelligence  not  involving  lan- 
guage, and  mechanical  ability. 

b.  Low  scores  on  the  Stenquist  test  were  the  best  criteria 
of  failure  in  the  dressmaking  department  in  the  Man- 
hattan Trade  School,  and  in  all  work  except  the  pasting 
and  lampshade  work  in  the  Trade  Extension  classes. 

c.  Inability  to  pass  the  millinery  test  in  the  annex  was  ac- 
companied in  the  majority  of  cases  by  failure  on  both  the 
Stenquist  test  and  the  Pintner  Non-Language  test.  Suc- 
cess in  this  millinery  test  was  accompanied  by  success  on 
two  and  in  several  cases  on  three  of  the  psychological 
tests. 

d.  Outstanding  success  in  the  two  departments,  dressmak- 
ing and  millinery,  of  the  regular  school  was  accompanied 
by  success  on  two  of  the  three  tests. 

B.  Placement 

The  Placement  Bureau  of  the  Manhattan  Trade  School  finds 
positions  for  all  the  graduates.  The  girls  are  placed  only  in 
firms  that  have  been  investigated  by  the  school.  The  Bureau 
keeps  in  touch  with  the  girls  and  with  the  employers,  both  of 
whom  send  in  reports.  Although  it  was  not  possible  to  obtain 
reports  on  the  girls  in  group  F  as  they  were  still  in  school, 
it  was  possible  to  get  the  report  of  the  placement  work  for  the 
two  preceding  years,  1922-23  and  1923-24.  The  report  was  as 
follows : 


Average 

Average  wage 

weekly  wage 

after  one  year 

Year 

Department 

No. 

at  Tplaceynent 

out  in  trade 

1922-23 

Dressmaking 

173 

$12.64 

$17.00 

1923-24 

Dressmaking 

126 

13.82 

1922-23 

Millinery 

46 

12.13 

15.50 

1923-24 

Millinery 

10 

12.75 

1922-23 

Operating 

63 

13.08 

17.87 

1923-24 

Operating 

24 

14.34 

The  smaller  number  of  girls  in  the  year  1923-24  was  due  to 
the  fact  that  the  course  of  training  was  lengthened  to  two 
years,  compulsory  for  all  girls  in  the  dressmaking  and  milli- 
nery departments,  and  optional  for  the  girls  in  the  operating 
department. 
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The  highest  initial  wage  was  in  the  operating  department. 
The  incentive  for  higher  initial  pay  would  cause  a  girl  to  be- 
come an  operator,  but  the  prestige  of  being  a  dressmaker  or 
a  milliner  has  greater  appeal  for  the  majority  of  girls.  Every 
girl  who  enters  the  regular  school  or  the  annex  wants  to  be 
either  a  dressmaker  or  a  milliner  and  has  to  be  persuaded  to 
do  other  work  if  she  is  not  succeeding.  The  reason  for  this 
is,  of  course,  that  the  operators  work  in  factories  and  in  sweat 
shops  whereas  the  dressmakers  and  milliners  work  in  small 
shops  where  quality  work  is  done  rather  than  quantity. 

The  chance  for  advancement  in  the  dressmaking  and  milli- 
nery trades  is  greater  than  in  operating,  however.  After  two 
or  three  years,  if  a  girl  succeeds,  she  can  make  $50  or  $60  a 
week  in  dressmaking  and  $75  a  week  in  millinery.  One  gradu- 
ate of  the  school,  who  had  been  seven  years  in  dressmaking 
made  $7800  plus  a  $1000  bonus  during  the  year  1923. 

The  report  of  the  other  departments  in  the  school  showed 
that  the  average  placement  wage  during  1923-24  was  from 
$12  to  $15  a  week.  The  various  departments  were  grouped  to- 
gether, and  as  the  girls  in  the  manicuring  department  were 
included  in  the  group,  they  brought  up  the  average. 

The  greatest  difference  between  the  wage  of  the  trained  and 
the  untrained  worker  is  in  the  millinery  trade.  Milliners  do 
not  pay  a  learner  more  than  $6  or  $8  a  week,  whereas  the  trade 
school  graduates  started  at  about  $12.50  a  week.  Dressmak- 
ing shops  pay  a  learner  $10  to  $12  a  week  and  operating 
factories  often  take  learners  at  $14.  Where  the  trade  school 
graduate  does  not  receive  a  higher  initial  wage  than  the  begin- 
ner, she  has  the  advantage  of  first  choice  in  obtaining  a  posi- 
tion, and  then  of  advancing  more  rapidly  due  to  her  previous 
training. 

The  placement  work  in  the  annex  is  done  by  the  Placement 
Secretary  for  the  annex  and  by  the  Vocational  Adjustment 
Bureau,  The  girls  are  placed  only  in  the  firms  that  have  been 
investigated  by  the  annex,  the  Vocational  Bureau  or  the  Man- 
hattan Trade  School.  The  employers  are  told  that  the  girls  are 
only  partially  trained  workers.  The  girls  who  are  placed  send 
in  a  weekly  report  of  their  work.  Reports  are  also  obtained 
from  employers. 

Among  the  95  girls  in  group  P,  29  were  at  work  by  the  end 
of  the  school  year,  that  is  seven  months  after  the  testing  be- 
gan. As  most  of  these  29  girls  had  just  started  work  and  no 
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adequate  estimate  could  be  made  of  their  success  in  trade,  it 
seemed  more  advisable  to  wait  longer  before  making  a  report 
on  the  follow-up  work  of  the  girls  from  the  annex  who  had 
gone  out  into  industry.  Not  until  November,  1924,  one  year 
after  the  testing  began,  was  a  study  made  of  the  girls  in  group 
P  who  had  left  the  school. 

By  November  1st,  1924,  76  girls  had  left  the  school,  that  is 
68  per  cent  of  group  P.  The  following  table  shows  how  the 
girls  were  distributed  at  that  time. 


No. 

Back  in  Public  School  :  2 

At  home,  sick,  married  or  left  New  York 8 

Operators   in   Telephone   Co 3 

Clerical   work    7 

Packing  candy,  biscuits,  etc 7 

Millinery  work    ^ 5 

Novelty    work    7 

Dressmaking    6 

Power  machine  operators   16 

Not  reported    5 

In  the  Trade  Extension 29 

Total  95 


Among  the  51  girls  who  were  working,  34,  that  is  35  per 
cent  of  group  P,  were  doing  work  related  to  their  trade  train- 
ing, and  17,  that  is  18  per  cent  of  group  P,  were  doing  work 
unrelated  to  their  trade  training. 

The  wages  made  per  week  by  the  girls  and  their  success  out 
in  trade  as  judged  by  steady  employment  and  reports  of  em- 
ployers were  as  follows: 


Kind  of  work 

A.  Unrelated  to  the 
trade  training 

Telephone  operators 


2.  Clerical 

3.  Packing  candy,  biscuits,  etc. 

B.  Related  to  the 
trade  training 

1.  Millinery 


No.  of  girls    Wage  per  week 


Success 


$  15-16 

$  12-14 
$  12-15 


$     6-10 


One  girl  em- 
ployed steadily 
for    seven    mos. 

One  girl  has 
worked  steadily 
6  months. 


One  girl  dis- 
charged as  un- 
satisfactory. 
She  was  cranky 
and  could  not  do 
the  work. 
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2.  Novelty 


3.  Dressmaking 


4.  Operators  on  power  machines 


2 

$  14 

Both  very  satis- 
factory. One  has 
been  made  assis- 
tant forelady, 
the  other  will 
soon  be  raised  to 
$18. 

4 

$  12 

2  good  workers. 
2  discharged  as 
too  slow. 

1 

$  12 

1 

$  10 

4 

$  12 

1  worked  stead- 

1 

$  11 

ily    for    6    mos. 

1 

No  wage 

Works  for  fath- 
er. 

2 

$  15 

1  had  been  dis- 
charged from  2 
places  as  unsat- 
isfactory, but 
has  now  worked 
4  mos.  steadily. 

1 

$  13 

8 

$  12 

1  had  failed  at 
novelty  work 
due  to  bad  con- 
duct, now  all 
right.  1  some- 
times makes 
$14  by  working 
overtime. 

2 

$  10 

3 

piece  workers. 

1 

Making   about 

$7   a  week   so   far, 

but  she  has  only  worked  3  weeks. 
Makes  around  $14.50  a  week  on  a 
special    machine    for    binding    off 
canvas  belts. 

Makes  as  high  as  $21.17  a  week. 
She  does  the  same  work  on  canvas 
belts  as  the  girl  making  $14.50. 
She  is  much  lower  mentally  than 
the  girl  making  $14.50  and  in 
school  her  trade  work  was  very 
slow.  This  work  which  is  extreme- 
ly simple  she  likes  very  much. 


One  suggestion  can  be  made.  It  was  always  easier  to  secure 
a  position  for  the  girls  as  operators  than  as  dressmakers  or 
milliners.  As  operators,  the  girls  who  were  not  nervous  and 
could  stand  the  noise  of  the  machines  could  earn  more  than 
they  did  in  the  other  trades.  It  would  seem  advisable  to  train 
more  girls  as  operators  on  power  machines  and  not  to  spend 
the  time  training  them  in  handsewing. 

The  Vocational  Adjustment  Bureau  gave  the  Terman  Group 
Test  to  100  girls  working  on  simple  power  machines  in  the  un- 
dergarment trades,  and  found  that  no  girl  with  an  I.Q.  below 
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60  was  doing  the  work,  and  that  no  girl  with  an  I.Q.  above  91 
was  doing  the  work.^"  Furthermore,  the  Bureau  was  success- 
fully training  operators  with  I.Q.s  between  55  and  70.  There- 
fore, it  would  seem  feasible  to  train  more  of  the  girls  in  the 
annex  for  this  type  of  work,  especially  as  employers  are  more 
and  more  willing  to  take  workers  who  can  run  only  one  type 
of  machine. 


Summary  B. 

a.  Judging  from  the  positions  obtained  by  graduates  of  the 
Manhattan  Trade  School  in  1923  and  1924,  the  girls  in 
group  P  were  generally  placed  at  a  lower  initial  wage 
than  the  average  placement  wage  of  the  graduates. 

b.  The  largest  number  of  girls  in  group  P  were  placed  as 
power  machine  operators. 


CHAPTER  VIII 

General  Summary 

This  study  has  attempted  to  show  directions  and  degrees 
wherein  mentality  differences,  in  so  far  as  they  can  be  tested, 
exist  between  the  girls  who  are  capable  of  receiving  full  trade 
training  in  the  skilled  trades  of  dressmaking  and  millinery 
and  those  who  are  incapable  of  so  doing,  but  who  can  learn 
the  simpler  processes  in  these  trades. 

That  certain  differences  in  intelligence  would  be  found  was 
obvious  from  the  fact  that  the  two  groups  were  differentiated 
as  to  their  attainment  of  academic  levels  in  the  elementary 
schools. 

In  abstract  intelligence  and  in  educational  achievement  the 
two  groups  showed  the  greatest  differences.  As  the  two 
groups  were  of  the  same  chronological  age  level  and  were 
composed  of  approximately  the  same  foreign  elements,  these 
differences  were  valid. 

In  intelligence  not  involving  language  ability,  and  in  me- 
chanical ability,  the  two  groups  differed  somewhat  less,  but 
these  differences  were  great  enough  to  indicate  that  success 
in  skilled  trade  work  is  dependent  on  good  visualization,  co- 
ordination of  the  hand  and  the  eye,  and  manipulation. 

In  motor  speed  of  brief  duration,  the  differences  between 
the  groups  were  not  so  great.  The  better  group,  however, 
consistently  showed  more  speed  on  the  three  tests  given. 

In  the  series  of  will-temperament  tests,  the  better  group 
showed  more  volitional  perseveration  and  persistence,  and 
greater  speed  of  decision.  The  poorer  group  showed  less  ten- 
dency to  accept  suggestions  and  to  reconsider  decisions  they 
had  already  made. 

The  girls  receiving  only  partial  training  not  only  were  in- 
ferior in  intelligence  to  the  girls  who  were  receiving  full  trade 
training  in  millinery  and  in  dressmaking,  the  two  most  highly 
skilled  trades  in  the  school,  but  they  did  not  measure  up  in 
intelligence  to  the  girls  in  other  departments.  These  girls 
in  the  poorer  group  were,  in  fact,  far  below  the  intelligence 
level  of  the  machine  operating  department  whose  intelligence 
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level  was  the  lowest  of  the  various  departments  in  the  regular 
school. 

The  girls  in  the  poorer  group  began  work  at  a  lower  initial 
wage  than  the  average  initial  wage  for  the  graduates  of  the 
regular  trade  school. 

A  normal  or  average  level  of  intelligence  accompanies  abil- 
ity to  receive  skilled  trade  training,  as  well  as  does  greater 
mechanical  ability,  more  motor  speed,  quicker  speed  of  de- 
cision and  greater  volitional  perseveration,  as  compared  to 
borderline  intelligence,  less  mechanical  ability,  less  motor 
speed,  slower  speed  of  decision,  and  less  volitional  persevera- 
tion, which  seem  to  be  the  psychological  factors  involved  in 
inability  to  cope  with  the  skilled  trades  of  millinery  and  dress- 
making beyond  the  level  of  the  simpler  processes. 
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